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1 BBEJAEHUE

BaxHyto yactb TeopeTuueckoil u npodeccHoHaIbHOW NMPAKTUYECKON MOJITOTOBKH OO0YYarOIIUXCs
COCTaBJISAIOT IPAKTUYECKUE U J1a0OPAaTOPHBIE 3AHATHUS.

CoctaB u cojaep)kaHHe MPAKTUYECKUX W JIAOOPATOPHBIX 3aHATUN HANpaBJIEHbl HAa PEaTH3aIHIO
@enepanbHOTO TOCYIAPCTBEHHOrO 00pa30BaTENBbHOTO CTaHIApTa CpeiHero MNpo(ecCHOHATBHOTO
oOpa3oBaHUsl.

Benymelt  nuaakTMueckodW — LI€NbI0  [PAKTUYECKMX — 3aHATHM  sBisercs  (OpMHpOBaHUE
po(hecCHOHABHBIX MPAKTHUYECKUX YMEHHUH (YMEHMI BBITIOJIHATH ONpEIeSICHHBIE JCWCTBUS, ONEpalnHy,
HEOOXO/IMMbIE B TOCIEAYIOHNIEM B MPO(ECCHOHATBHON MESITEIBHOCTH) WM Y4eOHBIX MPAKTHUYECKUX
YMEHHH, HEOOXOIMMBIX B TIOCIIEAYIOMICH YI€OHOU e TSIILHOCTH.

Benymeit aunakTuyeckodl 1enbi0  JIaOOpAaTOPHBIX 3aHATUM  SBISAETCS HAKCIEPUMEHTAIbHOE
MOATBEPK/ICHUE U POBEPKA CYLIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHUH (3aKOHOB, 3aBUCUMOCTEN ).

B coorBerctBMUM ¢ pabodyeid mporpaMMoil y4eOHOW IUCHMITIMHBI «MaTepruanoBeaeHUE
MPEeyCMOTPEHO IPOBEACHHUE NMPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHIA.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JOIDKEH:

ymembp:

- ONpeAensATh CBOWCTBA KOHCTPYKUIMOHHBIX U CBIPBEBBIX MATE€pPHAJIOB, MPUMEHSEMbIX B
MIPOU3BOJICTBE, IO MAPKUPOBKE, BHEIIHEMY BHUY, IPOUCXOKACHNUIO, CBOWCTBAM, COCTaBY, HA3HAYCHUIO U
Croco0y MPUTOTOBJIEHUS U KIIACCUPUIIUPOBATH UX;

- OIIpeNIeNATh TBEPAOCTh MaTeprasos;

- OIIPENIeNTh PEKUMbI OTXKHUTA, 3aKAJIKU U OTITyCKa CTaJIH;

- oA0UpaTh KOHCTPYKIMOHHBIE MaTepraibl IO UX Ha3HAYEHUIO U YCIOBHSIM 3KCILTyaTalluu;

- IOI0MPATh CIIOCOOBI U PEKUMBI 00pAOOTKN METALIOB (JIUThEM, TaBIICHUEM, CBAPKOU, PE3aHUEM )
JUIS U3TOTOBJICHUS JIeTalel;

- BBIOMPATH AJIEKTPOTEXHUUECKHE MaTepUabl: MPOBOJHUKHU U TUAIEKTPUKU TI0 HA3HAYCHUIO U
YCIIOBUSM SKCILTyaTalllu;

- IPOBOJUTH UCCIIEIOBAHNS U UCTIBITAHUSA YJIEKTPOTEXHUYECKNX MAaTEPHAIIOB;

- HCIIOJIb30BAaTh HOPMAaTHBHBIE JTOKYMEHTHI UIs BbIOOpa MPOBOJHUKOBBIX MaTEpUAOB C LENbIO
obecrieueHus TpeOyEeMbIX XapaKTEPUCTUK U3ACIUN.

Cogep:xaHue TUCIUIUIMHBI OPHUEHTHPOBAHO Ha MOATOTOBKY OOYYaIOUIUMXCS K OCBOEHHUIO BHJIOB
JEATENBHOCTH IPOTrpaMMBbl IOJATOTOBKH CIIELIMAIIMCTOB CPEJHETO 3B€HA MO CHEUATBHOCTHA U OBJIAJACHUIO
CJIEYIOIMMHU MPOo(deccnoHaNTbHBIMUA U OOUTUMH KOMITETEHIIUSMU:

I[IK 2.1 - BpmoaHATh AePEKTAlUI0 TEIUIOTEXHUYECKOrOo OOOpYIOBaHHS M CHUCTEM TEIUIO- H
TOIUTMBOCHAOKEHUS

I[IK 2.2 - TIpou3BOAWTH PEMOHT TEIUIOTEXHUYECKOTO OOOPYIOBAaHUS U CHCTEM TEIIO- H
TOIUTMBOCHAOKEHUS

OK 01 - Beibuparb ciocoObl pemieHus 3a1a4 npoGeCCHOHATBHON NIEATeILHOCTH PUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

BeinonHenue oOydaromuxcsi NPakTHUYECKUX M Ja00paTOpHBIX padoT Mo y4eOHOW AMCHUILINHE
«MarepuanoBecHUE» HAIPABIICHO Ha:

- 0boOwenue, cucmemamuzayuro, y2ayoneHue, 3aKpenienue, pazgumue u 0emanu3ayuio noay4eHHbIx
meopemu4ecKux 3HaHull N0 KOHKPEMHbIM MeMam y4eOHOot OUCYUNTIUHBL,

- ghopmuposanue ymenull npuMeHAmMb NONYYEHHble 3HAHUSA HA NPAKMuKe, peanusayuio eouncmaed
UHMENNeKMYAIbHOU U NPAKMUYECKOU 0esimelbHOCMU

- opmuposanue u pazgumue ymenuli: Habao0amy, CPAGHUBAMb, CONOCMABIAMb, AHATUUPOBAMD,
oenams 6bl1800bL U 0000UEHUs, CAMOCTOAMENbHO GeCMU UCCIe008AHUS, NOb308AMbC PA3IUYHBIMU
npuemamu usmeperutl, 0hopmaams pesyibmamsl 6 sude madauy, cxem, epaguros;



- npuobpemenue HABLIKOG padoOmvl C PA3IUYHLIMU NPUOOPAMU, ANNApPamypou, YCMaHO8KAMU U
Opy2UMU MEeXHUYEeCKUMU CPeOCmEamu OJisk NPOBEOEHUs. ONbIMOS,

- passumue UHMELIEKMYAIbHLIX YMEHUll Yy  OyOyWux Cneyuaiucmos: aHaiumuyeckux,
NPOEKMUPOBOUHBLX, KOHCMPYKMUBHBIX U OP.;

- 8bIPAbOOMKY NpU peuteHur NOCMABIeHHbIX 3a0ay NPOMECCUOHANLHO 3HAUUMbBIX KAYECMS, MAKUX
KaK camoCcmosimenbHOCb, OMEEemMCmMEeHHOCMb, MOYHOCHb, MEOPYECKAs UHUYUAMUBA.

[pakTuyeckue W J1a0OpPATOPHBIC 3aHATHS IPOBOJSTCS TOCIAEC COOTBETCTBYIOIICH TEMBbI, KOTOpas
o0ecIIeunBaeT HAIMYKE 3HAHNH, HEOOXOIMMBIX VIS €€ BBITOJIHEHIS.



2 METOANYECKUE YKA3AHUSA

Pasznen |. OcHOBBI MeTa1JI0BEICHHSA
Tema 1.1. CTpoenue Mmera/ioB. OCHOBHBIE CBOIICTBA METAJLUIOB M CILUIABOB

IIpakTnueckoe 3ansiTue Ne 1
«OrnpeneneHne MEXaHMYECKUX CBOMCTB METAJUIOB U CILLIABOB)»

]_Ie.]'lb paﬁoTbII U3YYUTb MCXaHUYCCKUC CBOMCTBA MCTAJUIOB, MCTOJbl HX ONPCACIICHU.

Boinosnus padorty, Bel Oyaere:

ymembs:

- N0 DA3TUYHLIM MEemoOamM UCCIe008aHU MAMePUuanlos onpeoenims @uauieckue ceoucmed
Memannos

MaTepuaﬂbﬂoe odecmeyeHue:
- MCTOANYCCKUC YKa3aHHs IO BBINIOJIHCHUIO pa6OTH, HWHIUBUIYAJIIBHOC 3aJaHUC

Xoa padoThI:

1.O3HaKOMBTECH C TEOPETUIECKUMHU TTOJTOKEHUSIMH.
2.BBINOJIHATE TPAKTHYECKOE 3a/I1aHHE.

3.CocTtaBbTe OTYET B TETPAJU B COOTBETCTBHHU C 3aJJaHUEM.

Teopernyeckas 4acThb

K ¢usnueckum cBOWCTBAM OTHOCATCS: IUIOTHOCTh, IUIABJICHUE (TeMIieparypa IUIaBIICHUS),
TEIIONPOBOHOCTD, TEIJIOBOE PACIITUPEHUE.

[I1OTHOCTP - KOJHMYECTBO BEIIECTBA, COJEpIKAalleecss B eAWHUIC o0beMa. DTO oOxHA W3
BOXHEHUINNX XapaKTEPUCTHK METAUIOB W CIUIaBOB. [l0 TUIOTHOCTH METaJUThl IENATCS HA CIEIYIONIUE
TPYNIBL: Jierkue (IUIOTHOCTh HE Ooiiee S5 F/CMg) - MarHu, ajJlOMHHHUH, THTaH W [Ap; THAXKeJble -
(mmotHocT, OT 5 7o 10 F/CMg) - )Kele30, HHKEeIb, MEIb, IMHK, OJIOBO U Jp. (3TO Hamboiee
oOmupHasi Tpymnma); o4eHb TskKeJable (TIOTHOCTH Oosee 10 F/CMg) - MoauO/aeH, BoJb(dpam, 30JI0TO,
cBUHeI U Jip. B Tabnuie 1 mpuBeeHbI 3HaUSHHSI IUIOTHOCTH METAJLIOB.

Tao0numa 1
IT710THOCTE METAIIOB
METalI IUIOTHOCTH T/cM° MeETalI IIOTHOCTB I/CM°
Maruunii 1,74 Keneso 7,87
AnroMuHAN 2,70 Menp 8,94
Turau 4,50 Cepebpo 10,50
Hunk 7,14 CBuHnerng 11,34
OnoBo 7,29 3o0510TO 19,32
Temmeparypa TmIaBiieHHss - 3TO TeMIeparypa, TIpPU KOTOPOW METall MEePeXOIUT U3

KPUCTAIIIMYECKOTO (TBEPJOr0) COCTOSIHHS B JKHIKOE C MOTJIOIEHUEM TEIJIOTHI.

Temnepatypa mnnaBieHus MeTaNioB Jliexar B auamnazone ot —39 °C (pryrs) mo 3410 °C
(Bomb(pam). Temmeparypa TIaBieHHUS OOJBIIMHCTBA METAIOB (32 MCKIIOYCHHEM IIEIOYHBIX)
BBICOKA, OJTHAKO HEKOTOPBIE «HOPMAJIbHBIE» METAJIbI, HAIPUMEP OJIOBO U CBUHEIL, MOYKHO PacIUIaBUTh
Ha OOBIYHOM ANEKTPUYECKON WM ra30BOM IUIHUTE.

B 3aBucuMocTH OT Temmeparypbl IUIABJICHHMS METal MOAPA3JEISAIOT Ha CIEAYIOLIUE TPYIIIbL:
JerkomiaBkue (TemmepaTypa maiaeHus He npesbimaer 600 °C) - LUHK, 0J10BO, CBUHEL, BUCMYT H
ap.; epeanemnaskue (o1 600 °C 1o 1600 °C) - K HUM OTHOCATCS HOYTH HOJOBHHA METAILIOB, B TOM
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yyCclle MarHuii, aTIOMUHKI, Kele30, HUKeb, Melb, 30J10T0; Tyromiaskue (6onee 1600 °C) - Bonbdpam,
MOMO/CH, THTaH, XpoM u Ap. [Ipn BBeAeHHMH B MeTal J00AaBOK TeMmIepaTypa IUIaBICHHS, Kak
MPaBUJIIO, TIOHUKACTCSI.

Tabnuma 2
TeMmmieparypa IIaBJaCHUS W KATICHUS METAJLIOB
MeTajul Temneparypa °C MeTall Temneparypa °C
IUTaBJICHUS KUTICHUS TUTABJICHHS KUTICHUS

OnoBo 232 2600 Cepebpo 960 2180
Kenezo 1539 2900 Maruwmii 650 1100

Menn 1083 2580 uuk 420 907

30710TO 1063 2660 CuHeN 327 1750

Turan 1680 3300 AIOMUHUT 660 2400

TennonpoBOAHOCTh - CHOCOOHOCTh METaIa ¢ TOW WM WHOM CKOPOCTHIO MPOBOAUTH TEIUIOTY
MpU HAarpEeBaHUU.

DIEeKTPONPOBOIHOCTh - CIIOCOOHOCTH METaJUIa MPOBOJAUTD IJIEKTPUIECKUN TOK.

TemoBoe pacummpeHue - CIOCOOHOCTh METajula YBEIMYMBATH CBOM 0OBEM IPHU HArPEeBaHUM.

['mankast TOBEpXHOCTh METAJIOB OTPaXKaeT OOJIBIION MPOIIEHT CBETa - 3TO SIBJICHHE HA3bIBAETCS
MeTaJUTM4ecKuM  OsieckoM. OJHaKO B  MOPOIIKOOOPAa3HOM COCTOSIHUM — OOJIBIITMHCTBO — METAIJIOB
TEpSIIOT CBOM OJiecK; aJlOMUHUN W MarHuii, TeM HE MEHEee, COXpPaHSAIOT CBOM OJECK U B IOPOILIKE.
Haubonee xopomio oTpakatloT CBET aJlOMHHHMNA, cepedpo H TNaUaguii - W3 OTUX METalIOB
M3TOTOBJISIOT 3€pKania. J[7s M3rOTOBIEHUS 3€pKal MHOTJA MIPUMEHSCTCS U POJU, HECMOTPS Ha €ro
WCKIIFOUUTENIbHO BBICOKYIO IIEHY: Onarojaps 3HA4YHMTENbHO OOJBIIEH, YeM Yy cepedpa WM Jaxe
nayutaaus, TBEPAOCTH M XUMHYECKOW CTOMKOCTH, POJIMEBBIN CIIOW MOXKET OBITh 3HAYMTEILHO TOHBIIIE,
4YeM cepeOpsHBI.

MeToabl Mcc/ieIOBaHUl B MAaTePUAJIOBeIeHH

OCHOBHBIMH METOJAMH HCCIIEJOBAaHUS B METAUIOBEJACHUU M MaTEpUaJOBEICHUU SIBIISIFOTCS:
U3JIOM, MAaKpOCTPYKTYpa, MHUKPOCTPYKTYpa, 3JIEKTPOHHAs MUKPOCKOINHUS, PEHTTEHOBCKUE METO/IbI
uccnenaoBanus. PaccMoTpu ux oco6eHHOCTH 60J1ee o IpoOHO.

1. W3aom - camplii NPOCTOM © JIOCTYMHBIA CHOCOO OIEHKH BHYTPEHHErO0 CTPOCHHMS
MeTalioB. MeToJ] OLIEHKH H3J0MOB, HECMOTPS Ha CBOIO KaXyLIyIOCs IPyOOCTh OIIEHKHM KauecTBa
MaTrepuana, MPUMEHSETCS JOBOJIHO IIMPOKO B Pa3jIMYHBIX OTPACISAX MPOM3BOACTBA M HAyYHBIX
uccinenoBanuil. OneHka H3J0Ma BO MHOTHX CIIydasx MOXKET XapaKTepU30BaTh KA4eCTBO MaTepuaia.

N3nom MoXeT ObITh KPUCTANIMYECKUM WU aMOP(PHBIM. AMOPQHBINA H3JI0M XapaKTepeH s
MaTepHUaIoB, HE UMEIOIIETO KPUCTAJUIMUECKOTO CTPOCHHUS, TAKUX KaK CTEKJIO, KaHU(OJIb, CTEKIOBUIHbIE
IUTaKH.

Mertannuueckue CIUIaBbl, B TOM 4YHCJE CTallb, YYryH, aJlOMUHUEBbIC, MAaTHUEBbIC CILIABHI,
IMHK U €ro CIUIaBbl JAlOT 3€PHUCTHIN, KPUCTAITUYECKUM U3JIOM.

Kaxnas rpanb KpHUCTaNIMYECKOTO U3JOMa SIBISETCS IUIOCKOCThIO CKaJIbIBaHHS OTIEIHHOTO
3epHa. [losTOMy HM370M MOKa3bIBaeT HaM pa3Mephl 3epHa MeTauia. M3ydas uU3IOM  CTald, MOKHO
BUJIETh, YTO pa3Mep 3€pHa MOXKET KojebaTbca B OYCHb UIMPOKUX TMpeaesax: OT HECKOJIbKHUX
CaHTHMETPOB B JIMTOM, MEJUICHHO OCTBHIBIICH, CTald A0 THICIYHBIX JOJEH MHUIMMETpa B MPaBHIILHO
OTKOBAaHHOW ¥ 3aKaJleHHOW cTanu. B 3aBUCUMOCTHM OT pa3Mepa 3€pHa, U3JIOM MOXET ObITh
KPYIMHOKPUCTAITMYECKU W MeNKOKpHUcTanndeckuii. OOBIYHO METKOKPUCTAIUIMYECKUN — U3JIOM
COOTBETCTBYeT 0OoJjiee BHICOKOMY KadeCTBY METAJLTUYECKOTO CIIIaBa.

B cmywae ecnu pazpymieHue uccieayeMoro oOpasiia MpOXOAUT € MPEALIECTB YIOIIeH
macTuyeckoil nedopmanmeil, 3epHa B IUIOCKOCTH U3JI0Ma AeOpPMHUPYIOTCS, U H3JIOM YK€ He
OTpa)kaeT BHYTPEHHEr0 KPHUCTAJUIMYECKOTO CTPOEHHUS MeTalsa; B OTOM CiIy4ae H3JIOM Ha3bIBAaeTCs
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BOJIOKHUCTBIM. YacTo B OJHOM o00pa3ie B 3aBUCHMOCTH OT YPOBHS €ro IUIACTUYHOCTH, B HU3JIOME
MOTYT OBITh BOJIOKHHCTBIE M KPUCTAUIMYECKHUE YYacTKH. YacTo MO COOTHOLICHHMIO IUIOIIAIH H3JI0Ma,
3aHATOTO M KPUCTAUIMYECKMMH YYacTKaMM IIPU JIAHHBIX YCJIOBUSAX MCIBITaHUS OLIEHUBAIOT Ka4€CTBO
MeTaa.

XpyHKUK KPUCTAJUIMYECKUN H3JIOM MOXKET I0Jy4aTbCs IPU Pa3pyLICHUU IO TPaHULIAM 3€peH
WIM TO IUIOCKOCTSIM CKOJIBKEHHS, IEpEceKaroluM 3€pHa. B mepBom cilydya€ H370M Ha3bIBAaeTCs
MEXKpPUCTAJUIUTHBIM, BO BTOPOM TPAHCKPUCTAUIUTHBIM. MHOT/HA, OCOOEHHO MPH OYEHb MEJIKOM
3epHE, TPYAHO OIPENEIUTh NPUPOSY H3JIoMa. B aToM citydae M35I0M HM3y4aloT ¢ MOMOUIBIO JYIbl WX
OMHOKYIISIPHOTO MHUKPOCKOTIA.

B nmocnennee Bpemsi pa3BUBaeTCA OTPAcib METALIOBEICHHS 1O (paKkTOTrpapuuecKoMy
W3YYEHHIO HW3JIOMOB Ha MeETaIorpaduveckux U JIEKTPOHHBIX MHKpockomax. [Ipm 3TomM HaxomsT
HOBBIE JIOCTOMHCTBA CTaporo METO/la MHCCJIENOBAaHUN B METAJUIOBEIEHUU - HCCIIEJOBaHUM H3JI0Ma,
IMPUMEHSST K TAKUM HCCIIEIOBAHUSAM HOHATHS (PpaKTaIbHBIX Pa3MEPHOCTEH.

2.  MakpocTpykTypa -  SBIS€TCS  CIEAYIOIIMM  METOJIOM  HCCIIEJOBaHUS METalIOB.
MaxkpoCcTpyKTypHOE HCCJIEIOBAaHUE 3aKIIOYaeTcsl B H3YUYEHUHU IUIOCKOCTH CEUEHUs W3JeNus WIn
oOpa3ua B NPOAOJIBHOM, TIONEPEYHOM WM JIIOOBIX MHBIX HANpaBICHUSX IOCIE TpaBieHHs, Oe3
MPUMEHEHHSI YBEIMYUTENbHBIX MPUOOpPOB Win npu MIOMOIIU JYBI. JlocTronHCTBOM
MaKpOCTPYKTYPHOT'O HUCCJIEIOBAaHUS SIBISIETCA TO OOCTOSATENBbCTBO, YTO C IOMOUIBIO 3TOTO METO/a
MOXXHO HM3YYUTh CTPYKTYPY HENOCPEJCTBEHHO LEJNON OTIMBKM WM CIHMTKA, TOKOBKH, IITAMIIOBKU U
T.7. C NOMOIIbIO 3TOTO0 METOJIa MCCIEA0BAHUS MOXHO OOHApyKUTh BHYTPEHHHUE IOPOKH MeETajuia:
My3bIpH, IYCTOTBHI, TPEIIMHBI, IUIAKOBBIE BKJIIOYEHMS, HCCIENOBAaTh KPHUCTAJUIMYECKOE CTPOEHUE
OTJIMBKH, U3y4aTh HEOJHOPOJHOCTh KPUCTAIIU3ALMU CIUTKA M €ro XUMHUYECKYI0 HEOJIHOPOAHOCTh
(JTMKBaLIHIO).

C momouiplo CepHBIX OTHEYaTKOB Makpouuindo Ha ¢otoOymare nmo baymany ompenensercs
HEPaBHOMEPHOCTh pACHpEeNeNieHUss Cepbl 10 CEYEHHI0 CIUTKOB. BoJbploe 3HaueHue 3TOT METOJ]
WCCIIEIOBAaHUS UMEET MPHU UCCIIEI0BAaHUU KOBAHBIX WM MITAMIIOBAHHBIX 3arOTOBOK Ui ONpEesieHus
MPaBUJIBHOCTH HAIPaBJICHUS BOJIOKOH B METaJlJIe.

3. MUKpOCTpYKTypa - OJUH U3 OCHOBHBIX METOJIOB B METAJUIOBEJCHUH - 3TO HCCIEIOBaHHE
MUKpPOCTPYKTYpbl MeTalljla Ha MeTaulorpaduyecKuX M 3JIEKTPOHHBIX MUKPOCKOIMAX.

OTOT MEeToJ TO3BOJIAET HM3y4aThb MHUKPOCTPYKTYPY METAIMYECKHX OOBEKTOB C  OOJBIIUMU
yBenudeHusiMu: ot 50 go 2000 pa3 Ha ONTHYECKOM METAIOTpadUuecKoM MHKPOCKOTIE W OT 2 10
200 ThIC. pa3 HaA DBIEKTPOHHOM MHUKpockore. MccinepoBaHue MHUKPOCTPYKTYPHI MNPOU3BOIUTCA Ha
nonvpoBaHHbIX mutMdax. Ha HerpaBienbix mmdax uU3ydaeTcs HalWMuMe  HEMETaNIMYECKUX
BKJIIOUEHUH, TaKUX KaK OKCHJbI, CyIb(HIbl, MEJIKUE MIJAKOBbIE BKIIOYEHHUS W JAPYrUe BKIIOUCHUS,
PE3KO OTJIMYAIOIIKUECS OT MPUPOABI OCHOBHOIO METala.

MuKpocTpyKTypa METaUIOB M CIUIaBOB M3yudaeTcss Ha TpasiieHblx nuiddax. Tpasienue
OOBIYHO MPOU3BOAUTCA CIAOBIMU KUCIOTaMH, LIEI0YaMH WU JAPYTUMHU PACTBOPAMHU, B 3aBUCHMOCTH OT
npupoabl MeTaiuia nuinda. JleiicTBue TpaBlieHUs 3aKII0YaeTcs B TOM, YTO OH MO-Pa3HOMY pPAacTBOPSIET
pa3iIUyYHbIE CTPYKTYpPHBIE COCTABJISIONIME, OKpallMBas UX B pa3Hble TOHA WM LBeTa. [ paHUIbI
3epeH, OTJIMYaloIIuecs OT OCHOBHOTO pacTBOpa HMMEIOT TPaBUMOCTh OOBIYHO OTJIMYAKOIIYIOCS OT
OCHOBBI U BBbIACTISICTCS Ha HUIH(E B BUJIE TEMHBIX WM CBETIBIX JTUHUH.

Bunumbie 1moag  MHUKPOCKONIOM TOJHMAIPHI  3€peH MPEICTAaBIAIOT COOOW CeueHus 3epeH
MOBEPXHOCThIO IIU(a. Tak Kak 3TO CeUEeHHE SBISIETCS CIy4YalHBIM U MOXKET MPOXOAUTH Ha pPa3HbIX
paccTOSHUAX OT IIEHTpa KaXKIOTO0 OTIENbHOTO 3€pHa, TO Pa3IMYUe B pa3Mepax MOJIUSAPOB HE
COOTBETCTBYET NEHCTBUTEIBHBIM pa3inuusM B pa3Mmepax 3epeH. Hambonee Onu3koil BENTWYMHON K
JNEUCTBUTENLHOMY pa3Mepy 3epHa SBISIOTCS Haubosiee KpyIHbIe 3epHa.

IIpu TpaBneHun oOpa3la, COCTOSIIETO W3 OJHOPOJHBIX KPUCTAJUIMYECKHUX 3€PEH, Hampumep
YUCTOTO0  MeTaljia, OJHOPOJHOTO TBEPAOTO pacTBopa M Jp. HAOIIONAeTcs 4YacTo Pa3IUYHO
IIPOTPaBJICHHBIE IOBEPXHOCTH Pa3HBIX 3€PEH.

OT0 sBiIEeHUE OOBSICHAETCS TEeM, YTO Ha MOBEPXHOCTH HUIM(a BBIXOJIAT 3€pHA, HMEIOIINE
pa3NuyHble  KPUCTAUIOTPA(QUUECKYI0 OPHEHTHPOBKY, BCJIEJICTBHE YEro CTENeHb BO3JCHCTBUS
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KHCJIOTBHI HA 3TH 3€pHa OKa3bIBAaIOTCA pazHOM. OMHU 3epHa BBIMIAIAT ONECTALIUMH, JPYrHe CHIBHO
NPOTPABIMBAIOTCSA, TEMHEIOT. OJTO IOTEMHEHHME CBS3aHO C  0Opa3OBaHMEM PA3IUYHBIX (UTYD
TpaBJIEHHUS, [10-PA3HOMY OTPAKAIOIIUX CBETOBBIE JIydd. B ciydyae CIUIaBOB, OTHENbHBIE CTPYKTYpHBIE
COCTABJIAIONINE OOpPa3ylOT MHUKpOpenbed Ha MOBEPXHOCTH HUIA(DA, WMEIOUINHA YYaCTKH C Pa3IMYHBIM
HAKJIOHOM OTJIEJIbHBIX TOBEPXHOCTEH .

HopmanbHO  pacmosio)keHHBIE  y4acTKM — OTPaXKaloT — HAWOOJbIee KOJIWYECTBO CBETa H
OKa3pIBalOTCs HaubOoisiee cBeTIbIMU. [Jlpyrue ywactku - Oosiee TeMHble. YacTo KOHTpacT B
M300payKeHNH 3€PHUCTON CTPYKTYPHI CBA3aH HE CO CTPYKTYpOH MOBEPXHOCTH 3€peH, a ¢ penbedhoMm y
rpanull 3epeH. Kpome Toro, pasiauuHble OTTEHKU CTPYKTYPHBIX COCTABIISIOLIUX MOTYT SIBISITHCS
pe3yapTaToM O00pa3oBaHUs IUICHOK, OOpa30BaHHBIX MPH  B3aMMOJCHCTBHHM  TpPaBUTENS  CO
CTPYKTYPHBIMU COCTABJISIFOILIUMHU.

C nomouipl0 MeTauiorpauyeckoro HUCCIEIOBaHUS MOXKHO OCYILIECTBIISITh Ka4€CTBEHHOE
BBISIBJIEHHE CTPYKTYPHBIX COCTABJIIOIIMX CIUIABOB U KOJMYECTBEHHOE M3YYEHHE MUKPOCTPYKTYpP

MCTaJIJIOB u CIIJIaBOB, BO-IICPBBLIX, IIYTEM CpaBHCHUIA C MU3BCECTHBIMHU HN3Y4YCHHBIMHA
MHUKPOCOCTABJIAIOIIUMHU CTPYKTYpP H, BO-BTOPBIX, CICOHUAJIBHBIMH MECTOJaMU KOJIMYECTBEHHOU
MeTtayuiorpaduu.

Benuuuna 3epHa onpenensiercs. MeTooM BU3YyaIbHOM OIIEHKH, COCTOSIIIE B TOM, UTO
paccMarpuBaeMasi MUKPOCTPYKTYpa, NPUOIMKEHHO OIICHUBAETCA OauilaMu CTaHJApTHBIX IIKaJI TI0
I'OCT 5639-68, 'OCT 5640-68. ITo cOOTBETCTBYIOIIMM TaOIHIaM, JUIsl KaKI0TO Oayuia ompenenseTcs
TIJTOIA b OJHOTO 3€pHA U KOJIMYECTBO 3epeH Ha | MM’ i B 1 M,

MeToa0M mojicyeTa KOJIMUECTBA 3€PEH Ha €IMHUIIEC TOBEPXHOCTH NMITH(pa MO COOTBETCTBYIOIIUM
dbopmynam. Ecnmu S - momiazs, Ha KOTOPOU MOACUNUTHIBACTCS KOJUYECTBO 3€peH n, a M - yBennuyeHue
MHKPOCKOTIA, TO CPEHSIS BEIMUYMHA 3€pHA B CEYEHUHU TTOBEPXHOCTH ILIH(]a

Ompenenenne (a3zoBoro cocraBa. Ma3oBeId COCTaB CIUTaBa Yalle OICHUBAIOT HA TJa3 WIH
MyTeM CpaBHEHUS CTPYKTYPHI CO CTAaHIAAPTHBIMH IIKAJIaMHU.

[IpuOmKeHHBI  METOJ] KOJWYECTBEHHOTO OTpeneieHus: (a3oBOTO COCTaBa MOXKET OBITh
MPOBEJACH METOJOM CEKyIIed ¢ TMOJCYETOM TMPOTSHKEHHOCTH OTPE3KOB, 3aHATBIX  Pa3HBIMU
CTPYKTYpHBIMH  cocTaBisitoiMMH.  COOTHOIIIEHHE STHUX OTPE3KOB  COOTBETCTBYET OOBEMHOMY
COJIEP’KaHUIO OTJIENBbHBIX COCTABJIAIOIINX.

Toueunsiii Meron A.A. I'maroneBa. DTOT METOJ OCYIIECTBIAETCS MYTEM OIEHKH KOJIMYECTBA
TOYEK (TOYEK IepeceueHus OKYISIPHOM CEeTKM MHMKpPOCKOIA), MOMAJaloUIUX Ha MOBEPXHOCTH KaXKIOU
CTPYKTYpPHOU cocTaBisitomed. Kpome Toro, MeToJoM KOJIMYECTBEHHOW MeTauiorpaduu MmpOU3BOIAT:
oTnpe/iesieHue BEeIMYMHBI MTOBEPXHOCTU paszzena (a3 U 3epeH; OIpeleieHHe YHclia 4acTUll B 00beMe;
oTnpe/iesieHue OPUEHTALIUY 3€PEH B MOJIMKPUCTATITNYECKUX 00pa3nax.

4. DnekTpoHHas MHKpockomnusi. bornpinoe 3HaueHHMe B MeETAIOrPapUUECKUX HCCIETOBAHUSAX
HaXOJHUT B IMOCJEIHEe BpeMs AJIEKTPOHHBIH MHUKpockon. HecoMHEeHHO, eMy NpUHAIICKUT OO0JbIIOE
Oynymee. Eciam paspemiaromas cnocoOHOCTh ONTHYECKOTO MUKpockoma nocturaet 3HaueHui 0,00015
MM = 1500 A, To pa3zpemaromias CrioCOOHOCTh MEKTPOHHBIX MHKPOCKOTOB jgocturaet 5-10 A, T.e. B
HECKOJIBKO COT pa3 0oJbllie, YeM y ONTHYECKOTO.

Ha s1eKTpoHHOM MHUKpPOCKOIIE OCYIIECTBIISIOT UCCIEOBAaHNE TOHKUX TUICHOK (PEeIUIMK), CHSATBHIX
C TMOBEPXHOCTH HuM(a WIK HEMOCPEACTBEHHOE H3YYeHHE TOHKUX METAUTUYECKHX IUICHOK,
MOJIyY€HHBIX YTOHEHHEM MAaCCHBHOTO 00Opasiia.

B  nHauOoisbmieil  cremeHW  HYXKAAIOTCA B NPUMEHEHUH  DIIEKTPOHHON MUKPOCKOIHH
UCCIIEIOBAHUSI TPOIIECCOB, CBSI3aHHBIE C BBIJICIEHUEM H30BITOUHBIX (a3,  HampUMmep,  pachaj
MIEPECHIIICHHBIX TBEPJBIX PACTBOPOB MPU TEPMHUYECKOM WM JeOPMAIMOHHOM CTapEHUU.

5. PentrenoBckue wmeTonsl wuccienoBaHus. OgHuUM U3 HauOoliee BaKHBIX METOJOB B
YCTaHOBJICHHH KPHUCTAUIOTPAQUIECKOTO0 CTPOCHUS PA3TUYHBIX METAIJIOB M  CIUIABOB  SIBJISIETCS
PEHTIE€HOCTPYKTYPHBIM  aHaiu3. OTOT METOJ MCCIENOBAaHUA JAeT BO3MOYKHOCTh ONpEIEICHUS
XapakTepa B3aMMHOTO PACIIOJIOKEHUS AaTOMOB B KPUCTAUIMYECKUX Telax, T.. PEIIMTh 3ajady, He
JOCTYIHYIO HU OOBIYHOMY, HH JIEKTPOHHOMY MHKPOCKOITY.



B OCHOBE pEHTIEHOCTPYKTYPHOTO aHajld3a JIEKUT B3aUMOJIEHCTBUE MEXIY PEHTI€HOBCKUMH
JdydaMH ¥ JIeXKallUMHU Ha UX IMyTH aTOMaMM HCCIEIyeMOro Teia, Onarojaps KOTOPOMY IIOCIEIHHE
CTaHOBSTCA KaK Obl HOBBIMH MCTOYHHMKAMH PEHTTEHOBCKHUX Jy4ei, ABJIAACH LIEHTPAMU UX PACCESHMUSL.

PaccesHue nydyeil aTtomMamMu MOXKHO YINOJAOOUTh OTPAXKEHUIO JTHX JIydyell OT aTOMHBIX
IUIOCKOCTEN KpHCTajla 10 3aKOHaM IE€OMETPUUYECKON ONTHKH.

PeHTreHoBckue Jyun OTpa)aroTcsl HE TOJIBKO OT IJIOCKOCTEH, JIekKallluX Ha IOBEPXHOCTH, HO U OT
riyOMHHBIX. OTpakasch OT HECKOJBKHX OJMHAKOBO OPHEHTHPOBAHHBIX IIOCKOCTEH, OTPayKEHHBIA Ty
ycunuBaercs. Kaxkast IUIOCKOCTh KPUCTAIIIMYECKON PEIIETKH JaeT CBOM IMYyYOK OTPAa)KEHHBIX BOJIH.
[lonyuuB  ompenesneHHOE  YepelAOBaHHWE  OTPAXKEHHBIX  IYYKOB  PEHTTEHOBCKUX Jy4ed  I0A
OTIPENICNICHHBIMU  yTJIAMH, PACCUMTHIBAIOT MEXKIUIOCKOCTHOE PACCTOSHUE, KpPUCTAJUIOTpauuecKue
UHJEKChl  OTPAXKAIOUIMX IUIOCKOCTEM, B KOHEYHOM cyeTe, (pOopMy M pPasMepbl KpUCTAIIIMYECKOU
PELIETKH.

IMpakTnuyeckasi 4acTh
Conep:xkaHue oT4eTA.
1. B otuere He0OX0IMMO yKa3aThb Ha3BaHUE, 11€Tb PAOOTHI.
2. Ilepeuncnure OCHOBHbIE (PU3NYECKHE CBONCTBA METAJUIOB (C OIPEACIICHUSIMH).
3. 3adukcupyiite B TeTpaau tadnuisl 1-2. CaenaiTe BEIBOIBI IO TaOIUIIAM.
4. 3amnosnauTte Ta0HIy: «OCHOBHBIE METO/IBI UCCIICIOBAHUS B MATEPUATIOBEICHUN.

HasBanne merona Yro nzyqaercs Cytp MeTOna [Tpubopsl,  HEOOXOIUMBIE
JUIsl UCCIIEI0OBAHMSI

Nznom

MakpocTpyKkrypa

MukpocTpyKTypa

DIJIEKTPOHHAS
MUKPOCKOTIHSI

Peutrenosckue
METOIbI UCCIIENOBAHUSI

dopma npeacTaBiieHus pe3yJbTara:
OT4eT no npakTHYECKOU padoTe

Kpurepuu ouneHku:

OLIEHKa «OTJIMYHO» BBICTaBJICTCSA CTYACHTY, €CIM pacyeTHas 4acTb BBIIOJHEHA B IIOJIHOM OOBEME,
pemieHre O(OPMIIEHO C COOJIFOZIEHMEM YCTAHOBJIEGHHBIX IPAaBWI; CTYINEHT CBOOOZHO BIJIAZECET TEOPETUYECKUM
MaTtepuaioM, 0e30MMO0THO IPUMEHSIET €ro PY PEIICHUH 3a1ad.

OLICHKA «XOPOL0» BBICTABISIETCS CTYAEHTY, €CIHM IPHU BBITOJHEHUH 3aJaHus AOMYLIEHbl HE3HAYUTEIbHBIC
ommOku, pemieHne OGOpPMIEHO C COONIONEHHEM YCTaHOBIEGHHBIX IIPaBWJI, CTYISHT CBOOOJHO BIalEeT
TEOPETHYECKUM MaTepHajioM, 0e30IMO0YHO IPUMEHSET ero IPU PeleHNnH 3a71aY;

OLICHKA «Y/IOBJIETBOPHUTEIbHO» BBICTABISIETCS CTYICHTY, €CJIM 3aJaHHE BBIIOIHEHO C «TPyOBIMI»
ommbkamu, perieane opopmireHo 6e3 cOOII0IeHHs YCTAaHOBICHHBIX TPaBUI,

OLICHKA «HEeY/JA0BJIeTBOPUTE/ILHO»BBICTABIISIETCS CTYACHTY, €CIH padoTa HE BBHIIOIHEHA.
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Tema 1.2. MeTa/uIbl H CIVIaBbl, IPHUMEHsIeMbIe B TeIJIOOHEPreTHKe

IIpakTHyeckoe 3ansitue Ne 2
Onpenesnenue BUI0B MEeTAJVIOB 110 BHEIIHUM NMPU3HAKAM M MAKPOCTPYKTYype

Heﬂb: O3HAKOMJICHHUEC CTYACHTOB C OCHOBHBIMHU BHJaMHW MCTAJIOB, JUarpamMM COCTOAHUA
MCTAJLJIOB, UX OCHOBHBIMHU JIMHUAMHU, TOYKAMH, UX 3HAYCHHUCM.

Boinosnus padorty, Bel Oyaere:

ymembs:

- onpeodenamv CE0UCMBA KOHCMPYKYUOHHBIX U CbIPbEeBbIX MAmepuanos, HNpUMEHAEeMbIX 6
npou3eoocmee, no MapKupogke, HeulHem)y U0y, NPOUCXOHCOEHUIO, CEOLICMEAM, COCMABY, HA3HAYEHUIO U
Cnocoby npucomoieHus U Kiaccugpuyuposamao ux

MaTepuaﬂbﬂoe odecneyeHnue:
- MCTOANYCCKUC YKa3aHH IO BBINIOJIHCHUIO pa6OTH, HWHIUBUIYAJIIBHOC 3aJaHUC

3amanue:
1. 3anumuTe Ha3BaHUE PabOTHI U €€ 1IEITb.
2. 3anuimTe 4YTo Takoe JuarpaMma COCTOSIHUSI.

IHopsiaok BbINOJIHEHHS PA0OTHI:
1.13yunTte TEOPETUUECKYIO YaCTh.
2.BruImtonauTe 3a1aHAS.
Teopernyeckas 4acThb

JlnarpamMma COCTOSTHUSI TIPEJACTaBIISIET C000M Tpaduueckoe H300pakeHHE COCTOSHUS JTHO00TOo
CIUIaBa HM3y4aeMOW CHCTEMBI B 3aBHCHMOCTH OT KOHIIGHTPAIIMH U TeMIIEpaTypbl (cM.puc. 1)

T A

B% —

Puc.1 Jlnarpamma cocTosiHUst

JlnarpaMmbl COCTOSIHUSL TIOKa3bIBAIOT YCTOMYMBBIE COCTOSIHUS, T.€. COCTOSIHMSI, KOTOpBIE IPH
JAHHBIX YCIOBHUAX O00JaJal0T MHUHHUMYMOM CBOOOJHOM SHEPruM, W MOITOMY €€ TAaKKe Ha3blBaroT
IMarpaMMOM paBHOBECHS, TaK KaK OHa II0Ka3blBaeT, KakKWe IpPH JAHHBIX YCIOBUSAX CYIIECTBYIOT
paBHOBeCHBIE (a3bl.
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[locTpoenne auarpamMm  COCTOSIHMS ~ HawOojiee 4YacTO  OCYIIECTBISICTCS IMPU TTOMOIIH
TEPMHUUECKOT0 aHajn3a. B pe3ynpTaTe NOJIy4yarOT CEpUI0 KPUBBIX OXJIAXKJIEHHUS, HAa KOTOPBIX IpU
Temreparypax (a3oBbIX MpeBpalleHHi HaOMIONAIOTCS TOYKM IMeperuda M TeMIepaTypHble OCTAaHOBKH.

Temmneparypsl, cOOTBeTCTBYIOIIME (Da30BBIM  NPEBPALICHUSM, HA3BIBAIOT KPUTUYECKUMU
ToukamMHi. HekoTopple KpUTHUECKHE TOYKHM MMEIOT Ha3BaHMs, HAIIPUMEP, TOUYKU OTBEYAIOIIHME Haydaly
KpUCTAJIJIM3alMU HAa3bIBAIOT TOUYKAMHU JIMKBUIYC, @ KOHIlY KPUCTAJIM3ALUU - TOUKAMH COJIUIYC.

[Io KpUBBIM OXJ@XICHHUA CTPOST JUarpaMMy cOCTaBa B KOOpAMHATax: MO ocu abciuce -
KOHLIEHTpallusl KOMIIOHEHTOB, [0 OCH OpAMHAT - Temmneparypa. lllkama KOHLEHTpaluil mOKa3bIBaeT
coJiepkaHue KoMnoHeHTa B. OCHOBHBIMHU JIMHUSIMHU SIBISIIOTCA JMHMM JUKBUAYC (1) m conmnyc (2),
a TaKXKe JIMHUU COOTBETCTBYIOIIUE (Pa30BBIM MPEBPAIICHUSM B TBEPAOM COCTOSIHUU (3, 4).

[lo nmarpaMMe COCTOSHHS MOXKHO OIPENESNUTh TeMIepaTypbl (a30BBIX MpPEBpaIleHUH,
u3MeHeHne (ha30BOrO COCTaBa, MPUOJIM3UTENBHO, CBOMCTBA CILIaBa, BUBI 00pa0OTKH, KOTOPBIE MOYKHO
MIPUMEHSTH JUISl CIIJIaBa.

Huxe npencraBiieHbl pa3anyHble TUIBI TUAarpaMM COCTOSIHUSL:

T4 |

Den | &

=

EpL TE. p
|
-
I T 170
A | #
B
i} i)

Puc.2. IlnarpamMmma cOCTOSIHUS CIUIABOB ¢ HEOIPAHMYEHHON PACTBOPUMOCTHIO
KOMITIOHEHTOB B TBEP/IOM COCTOSIHUH (@); KPUBbIE OXJIAKICHUS TUITHMYHBIX
cr1aBoB (0)

AHau3 MoJay4YeHHON AuarpaMmel (puc.2).

1. KonnmaectBo komnoHeHToB: K = 2 (komnoHeHTs A u B).

2. Yucno daz: =2 (kuakas ¢asa L, KpucTaaisl TBEpAOro pacTBopa &)

3. OCHOBHBIE JUHUU AUArPAMMBbI:
e acb — nmuHMS TUKBUAYC, BBIIIE 3TOW JIMHUU CILJIABbI HAXOIATCS B )KUIKOM COCTOSIHUY,
e adb — aMHUA COMUIYC, HUXKE ITOM JIMHUHU CIUTaBbl HAXOIATCS B TBEPJIOM COCTOSIHUH.
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T 50 g B T -
a) )

Puc.3. lnarpamma coCTOSIHUS CIUIaBOB C OTCYTCTBUEM PAaCTBOPHUMOCTH KOMIIOHEHTOB B TBEPAOM
COCTOSIHUM (@) M KpUBbIE OXJIAXKIEHUS CIUIaBOB (0)

AHanu3 muarpamMmmsbl coctosiHus (puc. 3).
1. KonmnyectBo koMroHeHTOB: K = 2 (KOMIOHEHTHI A 1 B);
2. Yucno ¢a3: f = 3 (kpucrasmisl KOMIIOHEHTa A, KpUCTAJUTBI KOMIIOHEHTa B, skuzkas ¢asa).
3. OCHOBHBIE JUHUU AUArPAMMBI:
e JIMHUSA JUKBUAYC acb, COCTOUT U3 IByX BETBEH, CXOASAIINXCS B OJJHON TOUKE;
e JuHUA conuayc ecf, mapajienbHa OCH KOHIIEHTPAaUUN CTPEMUTCS K OCSIM KOMIIOHEHTOB, HO HE
JOCTUTAET UX;

T I T|
4P 1
II
a
L 7 5
L+ L+8
IC
o g I"*
g Bigoeres ’
11 ? IU | 11
A 0 20 20 00 B
i) &)

Puc. 4. lnarpaMmma coCTOSTHHS CIUTaBOB C OTPAHUYEHHON PACTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPIOM
COCTOSIHHH (@) ¥ KPUBBIE OXJIAK/ICHUS TUITHYHBIX CILIaBOB (0)

AHanu3 auarpaMmbl COCTOAHUS (puc. 4).
1. KonmnyectBo komrnoHeHTOB: K = 2 (koMmoHeHTHI A 1 B);
2. Yucno ¢a3: =3 (xuakas ¢aza U KpUCTALIBI TBEPABIX PACTBOPOB & (pacTBOp KOMIIOHEHTa B B

xomnonente A) u & ( pactBop koMHnoHeHTa A B KomnoHeHTe B));

3. OCHOBHBIE TUHUU AUArpaMMBbI:
e IIMHUS JUKBUAYC acb, COCTOUT U3 IBYX BETBEH, CXOASIIUXCS B OTHOW TOUKE;
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e nuHUA comunyc adcfb, cocTOUT U3 Tpex yuacTKoB;
e dm — nuHUSA NpeaeTbHON KOHIICHTPALUH KOMIIOHEHTa B B KoMIIOHEHTe A;
e fn— nuHMA npenenbHON KOHIICHTPALMK KOMIIOHEHTa A B KOMIIOHEHTE B.

IIpakTHYyeckas 4acTb
3agaHue 101 CTY/I€HTOB:
1. 3anumuTe Ha3BaHUE PabOTHI U €€ LEb.
2. 3anummTe Y4TO TaKoe JUarpaMma COCTOSTHUSI.

OTBeTBHTE HA BONMPOCHI:

Kak crpourcs nuarpamma coctosiHus?

Y10 MOKHO OMpeCaACInTh IO AUarpamMme COCTOSIHUA?

Kakue Ha3BaHus HIMEIOT OCHOBHELIE TOUKH I[I/Ial"paMMI)I?

Urto yka3bIBaeTCs Ha auarpamme o ocu aberucc? Ocu opauHar?
Kaxk Ha3bIBaroTCs OCHOBHEIE JTMHUNA )II/IanaMMBI?

M

3agaHue Mo BapuaHTaM:

CryneHThl OTBEYAIOT Ha OJIHU U T€ € BOIPOCHI, PA3IUYHBIMU SIBISIOTCS PUCYHKH, IO KOTOPHIM
HE0OX0MMO OTB€YaTh. | BapMaHT JaeT OTBETHI MO PUCYHKY 2, 2 BapHaHT JaeT OTBETHl MO PUCYHKY 3,
BapHaHT 3 1aeT OTBETHI [0 PUCYHKY 4. PucyHOK HE00X0AMMO 3a(hMKCHPOBATh B TETPAb.

1. Kak Ha3bIiBaeTcsa nuarpamma?

2. HazoBuTe CKOTBKO KOMIIOHEHTOB YYaCcTBYIOT B 0Opa30BaHUU CIijIaBa’?

3. Kakumu GykBamu 0003Hau€HbI OCHOBHbBIE JIMHUU JUarpamMmbl?

®opma npeacTaBlieHUs pe3yJbTarTa:
- Ortyuer no nmpakTH4ecKoi padoTte

Kpurtepuu onenku:

OIlCHKA «OTJIMYHO» BBICTABJIACTCS CTYACHTY, €CIIH pacyeTHas 4YacTh BHINOJHEHA B TIOJIHOM OOBEMeE,
pemenre oQOpMIIEHO ¢ COOJIIOJICHUEM YCTAHOBIICHHBIX IPaBWII, CTYJICHT CBOOOJHO BIQJICET TEOPETUYCCKUM
MaTepHuanoM, 0e30IMO0YHO TPUMEHSIET ero IPU PelCHUH 3a/1a4.

OIEHKA «XOPOIII0» BBHICTABISETCS CTYICHTY, €CIIH TPU BBITOTHEHUY 3aJaHHsI JIOMYICHbI HE3HAYUTEILHBIC
OomUOKH, perieHne oQOpPMIIEHO € COOJNIOJICHHEM YCTAHOBJICHHBIX TMPaBWIL, CTYJIEHT CBOOOTHO BIajeeT
TEOPETUYECKUM MAaTepHAIIOM, 0€30IMO0YHO MPUMEHSIET ero MPH PEIICHUH 33]1ay;

OI[CHKA «Y/IOBJIETBOPHUTEIbHO» BBICTABISICTCS CTYJCHTY, €CJIM 3aJIaHHE BBIIOJIHEHO C «TPYOBIMEY»
ommbkaMu, perieane opopmireHo 6e3 COOII0IeHHs YCTaHOBICHHBIX TPaBUJ,

OICHKA «HEeY/JI0BJIETBOPUTEILHO»BBICTABIISIETCS CTYACHTY, €CJTH paboTa He BBITOIHEHA.
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IpakTuyeckoe 3ansitue Ne 3
Onpenenenue cBOMCTB KOHCTPYKIMOHHBIX M ChIPbEBbIX MATEPHAIOB, IPHMEHsIeMbIX B
NPOU3BOJCTBE, 10 MAPKUPOBKE, BHEIIIHEMY BHIY

Hesab: 03HAKOMJICHHE CTYJCHTOB C MapKHPOBKOW M 00JACThIO NMPUMEHEHUS KOHCTPYKIIMOHHBIX
crazeii; hopMupoBaHHe yMEHHs paciin(ppoOBKH MApKUPOBKH KOHCTPYKLIMOHHBIX CTalIen

Boinosnus padorty, Bel Oyaere:
ymembs:
- N00OUpamv KOHCMPYKYUOHHBLE MAMEPUATIbL RO UX HAZHAYEHUIO U YCIO0BUAM IKCHILYamayuu

MaTepHaJﬂ)HOC odecmeyeHue:
- MCTOANYCCKUC YKa3aHHs IO BBINIOJIHCHHUIO pa6OTI)I, HHIUBUIYAJIIBHOC 3aJaHUC

3aganue:

1. 3anumuTe Ha3BaHUE pabOTHI, €€ IEb.

2. 3anummure OCHOBHbIE TPU3HAKKM MAapKUPOBKM BCEX TPYII KOHCTPYKIMOHHBIX cCTajeil
(OOBIKHOBEHHOTO KayecTBa, KaueCTBEHHBIX CTalied, JIETMPOBAaHHBIX KOHCTPYKIIMOHHBIX CTaleH,
PECCOPHO-TIPYKMHHBIX CTajlel, IapuKOMOAIIUITHUKOBBIX CTalel, aBTOMAaTHBIX CTaJIel), C IPUMEpPaMHU.

KpaTkue Teopernueckme cBeeHHs:

Crab — 3TO CIUIaB XKeJe3a ¢ yriiepoioM, B KOTOPOM YriiepoJia coJiepkutcs B komdectse 0-2,14%.

Cranmu  sgBistOTCA  Hambojee pacnpocTpaHEHHBIMH — MaTepuanamu. OOmamaroT  XOPOUTUMHU
TEXHOJIOTHIECKUMHU CBOMCTBaMHU. M31enust moy4daroT B pe3yabTaTe 00padOTKH JaBJICHUEM U PE3aHHUEM.

JIOCTOMHCTBOM SIBJISIETCSI BO3MOKHOCTD, TIOJTy4aTh HY)KHBIA KOMIIJIEKC CBOMCTB, U3MEHSSI COCTaB U
BHJT 00pabOTKH.

B 3aBucuMoCTM OT Ha3HaueHUs CTalM JeNITCs Ha 3 TPYyNNbl: KOHCTPYKLIHMOHHBIE,
MHCTPYMEHTAJIbHBIE U CTAJIN CHEIHAIbHOTO Ha3HAUYEHUSI.

KadyecTBO B 3aBUCHMOCTHM OT COJIEpXaHHS BpPEAHBIX Npumeceil: cepbl W ¢ocdopa cranu
MOAPA3JENAIOT Ha:

- Ctanu 0OBIKHOBEHHOTO KauecTBa, cogepxanue 10 0.06% cepol u 1o 0,07% docdopa.

- KauectBennsie - 10 0,035% cepol u Gpochopa Kaka0ro oTAEIHHO.

- BeicokokauectBeHHble - 10 0.025% cepsl u dpocdopa.

- Oco6oBbicokokauecTBeHHbIE, 10 0,025% docdopa u o 0,015% cepsr.

Packucnenune — 310 mpouecc yaaJICHHA Kucjiopoaa M3 CTald, T. €. II0 CTCIICHU eé PaCKuCJICHNUA,
CYHICCTBYIOT! CIIOKOIHBIE cTalid, T. €., IIOJIHOCTBIO.

PacKUCIICHHbIC; Takue CTaau o0Oo3HayarorTcsi OykBamu "cn" B KOHIE Mapku (MHOTIAa OYKBBI
OITyCKAIOTCs1); KUIISIINE CTAIM — ClIab0 PacKUCICHHBIC; MapKUPYIOTCS OykBamu "KI'"; MOJIyCIIOKOMHBIE
CTald, 3aHUMAIOIIME TPOMEXKYTOYHOE TMOJOKEHHE MEXIY JABYMS MPEAbIAYIIMMH; 0003HAYArOTCS
OykBamu "mic".

Cranb OOBIKHOBEHHOTO KadecTBa MOJpA3JessieTcsl eie M IO IMOCTaBKaM Ha 3 TPYIIBL: CTajb
IpyHmbl A TOCTaBIISICTCS TOTPEOUTENSAM IO MEXaHWYECKUM CBOMCTBaM (Takas CTajlb MOXXET HMMETb
MOBBIIICHHOE CO/IepKaHue cepsl win (ochopa); cranp rpynnsl b — Mo XMMHUYECKOMY COCTaBY; CTajb
rpynmnsl B — ¢ rapaHTHPOBaHHBIMU MEXAaHUYECKUMHU CBOMCTBAMH U XUMHUYECKUM COCTABOM.

KoHCTpyKIIMOHHBIE CTaldM MpelHa3HAuYeHbl JUIsI M3TOTOBJIECHUS KOHCTPYKLUH, AeTalell MalluH U
npubOpOB.

Hannyne mmpokoro copraMeHTa BhIITyCKaeMBbIX CTalel U CIIaBOB, M3rOTABJIMBAEMBIX B PA3IMYHBIX
CTpaHax, OOYyCIOBHUJIO HEOOXOJUMOCTb HMX HICHTU(UKAIMM, OJHAKO [0 HACTOSALIET0 BPEMEHH He
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CYIIECTBYET €IMHON CHCTEMBbl MAPKUPOBKU CTaJIell M CIUIABOB, YTO CO3/JA€T ONpEAETICHHbIE TPYIHOCTH
JUI. METAJNIOTOPTOBJIH.

Tax B Poccun u B crpanax CHI™ (Ykpauna, Kazaxcran, benopyccust u 1p.) npunsita pa3paboTaHHas
pannee B CCCP OykBenHo-nudpoBas cucremMa 0003HAYEHUS MAPOK CTalel M CIUIABOB, IJI€ COTJIACHO
I'OCTy, OykBamu ycioBHO 0003HAuUalOTCSI Ha3BaHMUS SJIEMEHTOB W CHOCOOOB BBIIUIABKH CTalM, a
muppaMu — CoJepKaHUE SIIEMEHTOB. Jl0 HACTOSIIET0 BPEMEHH MEXIYHApOIHBIC OPraHM3alUHN IO
CTaHJApTH3AIMU HE BHIPAOOTAIN €TUHYIO0 CHCTEMY MAapKHPOBKH CTaJICH.

MapkHupoBKa KOHCTPYKIIMOHHBIX YIJIEPOIUCTHIX CTajleii 00bIKHOBEHHOI0 Ka4ecTBa

- O6o3navaror mo ['OCT 380-94 GykBamu "Ct" m ycnoBHBIM HoMmepoM Mapku (ot 0 mo 6) B
3aBHCUMOCTH OT XMMHYECKOTO COCTaBAa M MEXaHUYECKUX CBOMCTB.

- UeM BbIIIIE cCOAepIKaHUE YIIIepoa U MPOYHOCTHBIE CBOKMCTBA CTANM, TeM OO0JIbIIE €€ HoMep.

- byksa "['" nociie HoMepa Mapku yKa3bIBaeT Ha MMOBBILIEHHOE COJIEP/KaHNE MapraHiia B CTaJIH.

- Ilepen mMapko#l yka3blBalOT rpynmy cTanu, nmpuueM rpymmna "A" B 0003Ha4€HUU MapKu CTajad HE
CTaBHTCSI.

- Jlns ykazaHWsT KaTeropum CTald K OO0O03HAUEHWIO MapKH J00aBISIFOT HOMEpP B KOHIIE
COOTBETCTBYIOIIHI KAaTETOPHH, IIEPBYIO KATETOPHUIO OOBIYHO HE YKA3BIBAIOT.

Hanpumep:

- Crlkn2 - yraepoaucrasi CTajib OOBIKHOBEHHOTO KadecTBa, Kursmas, Ne mapku 1, BTOpoi
KaTeropuu, MOCTaBJIsIeTCs MOTPEOUTENSIM IO MEXaHUYECKUM CBOIcTBaM (rpymma A);

- BCTSI' - yrnepoaucrasi ctainhb OOBIKHOBEHHOTO KadeCTBAa C TOBBIIMICHHBIM COJCPKaHUEM
MapraHia, CcrnokonHas, Ne Mapku 5, INEepBOM KaTeropuud C TapaHTHPOBAHHBIMU MEXaHWYECKUMU
CBOMCTBaMM U XMMHUYECKUM COCTaBOM (rpynna B);

- BC10 - yrnepoaucras crainb OOBIKHOBEHHOTro KauecTBa, Homep mapku O, rpynmsl b, mepsoit
kareropuu (ctaiau Mapok Ct0 u bet( mo crenenu packuciaeHus He pa3ensior).

MapkupoBKa KOHCTPYKIMOHHBIX YIJI€POAUCTHIX KAUeCTBEHHbIX CTaJeH.

- B cootBerctBun ¢ ['OCT 1050-88 »Tu cTamu MapKUPYIOTCA JIByX3HAYHBIMU YHUCJIAMH,
MOKa3bIBAIOIIMMH CPEIHEE COJEpKaHUE yriepoda B COThIX n0Jsx npoueHTa: 05 ; 08 ; 10 ; 25 ;40,45 u
T.1.

- JI;1st CIOKOMHBIX CTajel OYKBBI B KOHIIE MX HaMMEHOBaHWW He nobOaBisitorcs. Hampumep, 08k,
10mc, 15, 18km, 20 u T.7.

- bykBa I' B Mapke ctaiiv yka3bIBaeT Ha MOBBINIEHHOE cojepxaHue Maprania. Hampumep: 14T,
18T u T.1.

- Camas pacmpocTpaHeHHas Tpylmna Ajs W3TOTOBIIEHUS JeTajieil MalMH (Bajbl, OCHU, BTYJKH,
3yOuarple KoJjieca u T.J1)

Hanpumep:

- 10 — KOHCTPYKIIMOHHAS YIIIEpOAUCTasl KaueCTBEHHAs CTallb, C COACpKaHueM yriepoja okojo 0,1
%, cIIoKolHas

- 45 — KOHCTpPYKIIMOHHAS YIJIEPOIUCTasi Ka4eCTBEHHAsl CTajb, C COJIEP’KaHUEM YIiepoja OKOJIO
0,45%, cnokoitHas

- 18 kI — KOHCTPYKIIMOHHAS YIJIEPOAUCTasi KaYeCTBEHHAs CTajlb C COAEPKAHHEM Yriepoda OKOJIO
0.18%, xkunsmas

- 14" — KOHCTPYKIMOHHAs YIIEpOIUCTasi KaueCTBEHHAsl CTallb C COAEPIKAHHEM Yriepoda OKOJIO
0,14%, cniokoiiHas, C MOBBIIICHHBIM COJEPKaHUEM MapraHiia

MapkupoBKa JIerHpOBAHHBIX KOHCTPYKIMOHHBIX CTAJICH.

- B cootBerctBum ¢ [OCT 4543-71 HauMeHOBaHUS TaKUX CTallel COCTOST U3 U(P U OYKB.

- IlepBbie uudpel Mapku 00O3HAUAIOT CpelHEe COAEpKAHHE YTiepoJa B CTalld B COTBHIX JOJSAX
MPOIIEHTA.
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- ByKBBI yKa3bIBalOT HA OCHOBHBIC JIETUPYIOIIUE 3JIEMEHTHI, BKIIFOUEHHBIC B CTAJIb.

- Hudpsr mnociae xaxmaod OykBbl 0003HAYAIOT MPUMEPHOE TMPOIEHTHOE COJEpKaHUE
COOTBETCTBYIOMIETO JJIEMEHTAa, OKPYIJICHHOE /O IMEeJOro 4YWcia, TPU COACPNKAHUHM JICTHPYIOIIETO
anemeHnTa 10 1.5% 1mudpa 3a cooTBETCTBYIOIIEH OYKBOI HE YKa3bIBACTCA.

- bykBa A B KOHIIE MapKH yKa3bIBaeT Ha TO, YTO CTalbh BBICOKOKAYECTBEHHAs (C MOHMKCHHBIM
coJiep>kanueM cepol u hocdopa)

- H — nukens, X — xpom, K — kobanet, M — MmommbaeH, B — Bonedpam, T — tutan, I — mens, I —
Mmaprasen, C — KpeMHUM.

Hanpumep:

- 12X2H4A — KOHCTpPYKUMOHHas JIETUPOBAaHHAsl CTajlb, BBICOKOKAUYECTBEHHAs, C COJEp’KaHUEM
yriepojaa okojo 0,12%, xpoma okoso 2%, Hukens okoio 4%

- 40XH — xOHCTpYKIIMOHHAS JISTUPOBAHHAs CTallb, C COAepKaHueM yriepoaa okoio 0,4%, xpoma u
Hukens 10 1,5%

MapkupoBKa Ipyrux rpynn KOHCTPYKIMOHHBIX CTaJIeid.

PeccopHo-npyKHHHBIE CTAJIN.

- OCHOBHOH OTJIMYMTEIBHBIN MPHU3HAK ITHX CTAJECd — COAEpIKaHUE Yrieposia B HUX JTOJDKHO OBITh
oxoJio 0.8% (B 3TOM ciTydae B CTAJISIX MOSIBIISIFOTCS YIIPYTUe CBOMCTBA)

- IIpyXuHBI U peccopbl U3TOTOBISAIOT U3 yriepoauctsix (65,70,75,80) u nerupoBanHbix (65C2,
50XT'C, 60C2XDA, 55XI'P) KOHCTPYKIIMOHHBIX CTaJIel

- OTH cTaiu JEeTUPYIOT JJIEMEHTAMH KOTOpBIE TOBBIIIAIOT TPENEN YIPYrOCTH — KPEMHHUEM,
MaprasiieM, XpoMOM, BOJIb(paMoM, BaHaTUEM, OOpOM

Hanpumep: 60C2 — crasb KOHCTPYKIIMOHHAS  YIVIEPOJUCTAas PECCOPHO-TIPY>)KUHHASL  C
coJiepkaHueM yriepoja okojo 0,65%, kpemHus oxoio 2%.

HlapukonoAIMITHUKOBBIE CTAJIM.

- 'OCT 801-78 mapkupytor 6ykBamu "IIIX", mociae KOTOPBIX yKa3bIBAIOT COJIEPKAHHE XpOMa B
JECSITBIX JIOJISAX MPOIIEHTA.

- Jlnsa cranei, OJBEPTHYTHIX 3JIEKTPOIIIAKOBOMY meperiaBy, Oyksa I nmoOaBnsieTcs: Takxke U B
KOHIIE UX HauMeHOoBaHui yepe3 tupe. Hanpumep: [IX15, IIX20CT", [LIX4-I11.

- V3 HHUX W3rOTOBIAIOT JA€TalM Ui MOJIIMITHUKOB, TAKKE€ WX HCHOJB3YIOT Ui U3TOTOBICHHS
neraneil, paboTaoluX B YCIOBUSAX BBICOKUX HArpy30K.

Hanpumep: HIIX1S5 — crajib KOHCTPYKIIMOHHAS IIAPUKOIOJIIUITHUKOBAS C COACPKAaHUEM YTIIepoJia
1%, xpoma 1,5%

ABTOMATHBIE CTAJIM.

-T'OCT 1414-75 naunnarotcs ¢ OykBbl A (aBTOMaTHas).

- Ecnu ctane npu 3TOM JierTupoBaHa CBUHIIOM, TO €€ HauMeHOBaHue HaunHaeTcs ¢ OykB AC.

- Jlnis oTpa)keHus COJIEp>KaHus B CTAJISIX OCTAIBHBIX AJIEMEHTOB HCIOJIB3YIOTCS TE K€ MpaBUiia, YTO
U JUIsl JIETUPOBAHHBIX KOHCTPYKUMOHHBIX ctanieid. Hanpumep: A20, A40I°, AC14, AC38XI'M.

Hanpumep: AC40 — cranb KOHCTPYKIIMOHHAsi aBTOMaTHas, ¢ cojepxkanueM yriepona 0,4%,
ceunna 0,15-0,3% (B Mapke He yKa3bIBaeTCA)

Ilopsinok BbINOJTHEHHS PadOTHI:
1.O3HaKOMBTECH C TEOPETUUECKOMN YaCTBIO.
2.BoInonHuTE 331aHUS IO BApUAHTaAM:
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- pacmudpyiiTe Mapku CTajei W 3amuIInuTe 00JacTh MPUMEHEHHsS KOHKPETHOW Mapku (T.e. Ui

M3TOTOBJICHUSA 4YCro OHA Hpez[Ha:sHaqua)

Ne 3ananue 1 1 BapuaHTa 3anaHue 11 2 BapuaHTa
/i

1. Ct0 C13

2. BCt3I'nc BC13nc
3. 08 10

4. 40 45

5. 18X2H4MA 12XH3A
6. 30XT'CA 38XMIOA
7. 70 85

8. 55C2A 60C2X2
9. S0XDA 55C2
10. HIX4-11 11X20
11. A40 All

®opma npeacraBjIeHus pe3y/bTara:
BeInosiHeHnEe MHIMBHAYaIBHOTO 3alaHUS.

Kpurepuu oneHku:

OllCHKA «OTJIMYHO» BBICTABIIETCS CTYACHTY, €CIIM pacyeTHas 4YacTh BBHINOJHEHA B TIOJIHOM OOBbEMe,
pemerre oQOpMIIEHO € COOJIIOJICHUEM YCTAHOBIICHHBIX MPaBWI, CTYIEHT CBOOOJHO BIIAZICET TEOPETHUYECKUM
MaTteprasioM, 0e30MMO0YHO MPUMEHSIET ero IPU PEIICHUH 3a/1ad.

OLCHKAa «XO0POII0» BBICTABIACTCA CTYACHTY, €CJIM IIPU BBIIOJIHCHUHU 3a/JaHNA JOIYIICHbI HE3HAUYUTCIIbHBIC
OmMOKHM, perieHne oQOpPMIIEHO € COOJNIOJICHHEM YCTAHOBJICHHBIX TMPaBWIL, CTYJIEHT CBOOOTHO BIIajeeT
TEOPETUYECKUM MaTepHalioM, 0€30IMO0YHO TPUMEHSIET €T0 MPH PEIICHUH 3a]1ay;

OI[CHKA «Y/IOBJIETBOPHUTEIbHO» BBICTABISICTCS CTYJCHTY, €CJIM 3aJIaHHE BBIIOJIHEHO C «TPYOBIMU»
omrOKaMH, pericHre opopMiIeHo 0e3 COOIOICHHS YCTAaHOBICHHBIX IIPaBUII;

OICHKA «HEY/JI0BJIETBOPUTEILHO»BBICTABIISICTCS CTYACHTY, €CIH paboTa He BBIIOIHEHA.
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IIpakTnueckoe 3ansitue Ne 4
Onpenesnenue reoMeTpu4ecKUX pa3MepoB JieTajiell ¢ IOMOIIBIO PA3JIMYHbIX H3MEPUTEIbHbBIX
HHCTPYMEHTOB.

Ienp: o3HaKOMJIEHHE CTYASHTOB CO CcrocoOamu, OOOpYZOBaHHMEM M HHCTPYMEHTaMHU JUIS
00pabOTKH METAIIIOB pe3aHbEM

Boinosnus padorty, Bel Oyaere:

ymembs:

- omnpedenamb 2eomempuiecKue pasmepvl Oemaneti ¢ NOMOWbIO PA3IUYHBIX USMEPUMENbHBIX
UHCMPYMEHMO8.

MaTepHaJﬂ)HOC odecmeyeHue:
- MCTOANMYCCKUC YKa3aHHs IO BBINIOJIHCHUIO pa6OTH, HWHIUBUIYAJIIBHOC 3aJaHUC

3aganue:

1. 3anumuTe Ha3BaHUE pabOTHI, €€ 1Eb.

2. 3anuimmMTe OCHOBHBIE TPHUHIMIBI MapKUPOBKM BCEX TPYNI HWHCTPYMEHTAJIbHBIX CTajeil
(YryiepoIucThIX, IETUPOBAHHBIX, BHICOKOJIETHPOBAHHBIX)

KpaTkue Teopernueckue cBeeHHs:

Crab — 3TO CIUIaB XKeJe3a ¢ yriiepoioM, B KOTOPOM YriiepoJia coJiepkutcs B komdectse 0-2,14%.

Cranmu  sgBistOTCA  Hambojee pacnpocTpaHEHHBIMH — MaTepuanamu. OOmamaroT  XOPOUTUMHU
TEXHOJIOTHYECKUMHU CBOMCTBaMHU. M3enust momy4aroT B pe3yibTaTe 0OpaOOTKH TaBICHUEM U PE3aHUEM.

JIOCTOMHCTBOM SIBJISIETCSI BO3MOKHOCTD, TIOJTy4aTh HY)KHBIA KOMIIJIEKC CBOMCTB, U3MEHSSI COCTaB U
BHJT 00pabOTKH.

B 3aBucuMocTM OT Ha3HauyeHUs CTaIM JENATCS Ha 3 TIpynnbl: KOHCTPYKLIMOHHBIE,
WHCTPYMEHTAJIbHBIC U CTAJIM CIELMAIIBHOIO Ha3HAUYCHMSI.

KadyecTBO B 3aBUCHMOCTHM OT COJEpKaHMSI BpEeAHBIX NpuMeceil: cepbl W ¢ocdopa cranu
MOAPA3JENAIOT Ha: CTaIU OOBIKHOBEHHOTO KauecTBa, coaepxkanue 10 0.06% cepsl u 1o 0,07% docdopa;
kadectBeHHBIC - 110 0,035% cepsl u docdopa KaKaO0ro OTIAEIHHO; BhICOKOKauecTBeHHBIE - 10 0.025%
cepbl 1 Gocdopa; ocodoBbicokoKkauecTBeHHbIe, 10 0,025% docdopa u 1o 0,015% cepsi.

NHcTpyMeHTalIbHBIE CTAJIA NIPEIHA3HAYEHBI 11 U3TOTOBJICHUS Pa3JIUYHOTO UHCTPYMEHTA, KaK JUIs
py4HOI1 00pabOTKH, TaK U 151 MEXaHUYECKOM.

Hanuuune mmpokoro copraMeHTa BblIyCKa€MbIX CTAJIEH U CIIABOB, U3TOTABIMBAEMBIX B Pa3JIMUYHBIX
CTpaHaX, OOYCIOBWJIO HEOOXOJMMOCTh HUX HACHTU(UKAIMHM, OJHAKO [0 HACTOSIIEr0 BpPEMEHH He
CYILECTBYET €IMHON CHCTEMbl MAapKHUPOBKU CTAJIEW U CILJIABOB, YTO CO3JACT ONpPEAEIECHHBIE TPYIHOCTH
JUISL METAJJTIOTOPTOBIIH.

Tax B Poccun u B crpanax CHI' (Ykpauna, Kazaxcran, benopyccus u ap.) npunsta pazpadotanHas
panHee B CCCP OykBeHHO-1M(poBas cucTteMa 000O3HAuYEHHUs MapoOK CTajei W CIUIaBOB, T'JIe COTJIACHO
I'OCTy, OykBamu ycrnoBHO 0O0O3HAuUalOTCs Ha3BaHUS DIIEMEHTOB U CHOCOOOB BBIIJIABKU CTald, a
uuppamMu — cojaepkaHue 3JIeMEeHTOB. [lo HacTosIiero BpeMEHM MEXIyHapOIHbIe OpraHu3allvu [0
CTaHJIapTU3AIMH HE BEIPA0OTAIN EIUHYIO CUCTEMY MApKUPOBKH CTaJeH.

MapkupoBKa yriiepoAaucTbIX HHCTPYMEHTAJIBHBIX CTaJIe.

- Jlaanpie cramu B cootBerctBUM ¢ ['OCT 1435-90 nensTcs Ha KauyeCTBEHHBbIE U
BBICOKOKAU€CTBEHHBIE.

- KauectBenHble cranmu o0o3HauaroTcss OykBoW VY (yriepoamcras) u (PO, yKasbIBaroliei
CpellHee COoAepKaHue Yriepo/ia B CTalu, B AECATHIX JIOJSAX MPOLEHTA.
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Hanpumep: V7, V8, V9, V10. Y7 — yrneponucras HHCTpyMEHTAJIbHAs CTalb C COAEPKaHUEM
yraepoaa okoo 0.7%

- B 0603Ha4eHNs BRICOKOKAYE€CTBEHHBIX cTayiel nodasisercs OykBa A (Y8A, Y12A u 1.1.). Kpome
TOTO, B O00O3HAUYEHUSAX KAK KAYECTBEHHBIX, TaK M BBICOKOKAYECTBEHHBIX  YTJIEPOJUCTHIX
MHCTPYMEHTAJBHBIX CTaJe MOXKET MPHCYTCTBOBaTh OykBa [, yKaspIBalomias Ha TOBBIIICHHOE
COJIepKaHKE B CTAJIM MapraHIia.

Hanpumep: V8I, V8I'A. V8A — yriepoaucras HMHCTpYMEHTaJIbHAs CTallb C COJEP)KaHUEM
yraepoza okono 0,8%, BBICOKOKaueCTBEHHAS.

- VBroToBISAIOT WHCTPYMEHT JIsi pPydHOH paboThl (3yOmsio, KepHEp, UYepTHiKa U T.1.),
MEXaHUYECKOI pabOThl HA HEBBICOKMX CKOPOCTSIX (CBEpJIa).

MapkupoBKa JIerHPOBAHHBIX HHCTPYMEHTAJILHBIX CTaJIEid.

- IlpaBusna 0003Ha4YeHMs] HHCTPYMEHTAIbHBIX JerupoBaHHbix crained mo ['OCT 5950-73 B
OCHOBHOM T€ K€, YTO M JUIsi KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX. Pazinmuune 3aKirouaeTcs JUib B nuppax,
YKa3bIBAIOIINX Ha MAacCOBYIO JJOJIO YIJIepoJa B CTAN.

- IlpomieHTHOE CcOMEp)KaHHWE YIiIepoJa TAaKKe YKa3plBaeTCs B Hadajle HAaWMEHOBAaHUS CTalld, B
JECATBIX JIOJISIX TIPOIEHTA, a HE B COTHIX, KaK /ISl KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX CTAJICH.

- Eciin ke B MHCTpyMEHTAbHOW JIETMPOBAHHOW CTAJIM COJIEP)KAHHE YIJIepo/ia COCTABISIET OKOJIO
1.0%, To cooTBeTCTBYIONTYIO IM(PY B HAYalle €€ HAMMEHOBAHUS OOBIYHO HE YKa3BIBAIOT.

IIpuBenem npumepsl: ctans 4X2B5SM®, XBI', XBY.

- 9X5B® — nerupoBaHHasi MHCTpYMEHTaJbHasl CTallb, C coJiep)kaHueM yriepojaa okoijio 0,9%,
xpoMa okoJio 5%, BaHaaus 1 Boiabdpama 10 1%

MapkupoBKa BbICOKOJIETHPOBAHHBIX (OBICTPOPEKYIINX) HHCTPYMEHTAJIBHBIX CTaJIEH.

- O6o3nauator OykBoi "P", cinemyromas 3a Hel nudpa yka3pBaeT Ha MPOIEHTHOE COJIEP)KAHUE B
Hel Bodb(pama: B oTiamune OT JerMpoBaHHBIX CTajlel B HAMMEHOBAHMSX OBICTPOPEXKYIIMX cTajieil He
YKa3bIBAa€TCsl MPOILIEHTHOE COJEp)KaHUE Xpoma, T.K. OHO COCTaBisieT okojio 4% BO Bcex cCTalsxX, U
yriiepoaa (OHO MPOTIOPIIMOHAIBHO COACPIKAHUIO BAaHAINS ).

- bykBa ®, mnokaspBarolias HaIW4YUE BaHAIUsA, YKa3bIBAETCS TOJBKO B TOM Ciydae, €Clu
coJiepKaHue BaHaIus cocTaBisieT 6omee 2.5%.

Hanpumep: P6MS, P18, P6 M5®3.

- OOBIYHO U3 ATUX CTAJIEH U3TOTOBIISAIOT BHICOKOPOU3BOAUTENbHBIN HHCTPYMEHT: CBepiia, (hpe3bl U
T.J. (U1 yIEIIEBICHUS TOJIHKO pabodyIo 4acTh)

Hanpumep: POMS5K2 — ObicTpopexyias ctaiib, C coep:KaHueM yriepoja okosio 1%, Boiabdppama
okoJ10 6%, Xxpoma okoJio 4%, BaHaaus 10 2,5%, MmonubaeHa okosio 5%, kobanbTa 0ko0 2%.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. Pacmiudpyiite Mapku ctanei W 3anmumuTe o0nacTh MPUMEHEHHsS] KOHKPETHOHW Mapku (T.e. IS
M3TOTOBJICHUS YEro OHa MpelHa3HayeHa)

Ne i/t 3aganue qd 1 3agaHue s 2

BapHaHTa BapHaHTa

1. V8 Y9

2. V13A V8A

3. X 9XC

4, XBCT XBI'

5. P18 P6

6. P6MS5 P6M5®3
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®opma npeacTraBieHus pe3yJbTara:
BrinosHeHME HHIMBUYaIBHOTO 3adaHUS.

Kpurtepnu onenku:

OIICHKA «OTJIMYHO» BBICTAaBISIETCS CTYJCHTY, €CIIM pacyeTHas 4YacTh BBINOJHEHA B IOJHOM OOBEMe,
peurieHre 0hOPMIICHO C COOJNIOJICHUEM YCTAHOBJICHHBIX MpPaBHJ;, CTYACHT CBOOOJHO BIIAJICET TEOPETUYCCKUM
MartepuanoM, 6e30MMO0YHO IPUMEHSET €ro MPU PEUICHUH 3a/1a4.

OIICHKA «XOPOLI0» BBICTABJISCTCS CTYJCHTY, €CJIH MPH BBINOJHECHUN 3aJlaHHs OMYIICHbI HE3HAYUTEIbHBIC
OIIMOKK, pelieHne O(pOPMICHO C COOJIONCHUEM YCTAHOBJICHHBIX TIPaBWJI, CTYACHT CBOOOAHO BIaJeeT
TEOPETHYECKHUM MaTepraioM, 0e301MO0YHO IPUMEHSIET ero Py PEIICHUH 3a/1aY;

OIICHKA «YIOBJIETBOPHTEIBLHO» BBICTABISCTCS CTYICHTY, €CJIHM 3aJaHUE BBIOJIHEHO C «TPYOBIMU»
omurOKkaMu, perieHre opopmireHo 0e3 COOIOICHHS YCTAHOBICHHBIX TPaBHUJI,

OIICHKA «HEeY/I0BJIETBOPUTEIbHO»BBICTABIISCTCS CTYICHTY, €CJIM paboTa He BHITOJIHEHA.
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IIpakTnueckoe 3ansiTue Ne 5
H3yyenne KOHCTPYKIMHM H MAPKHPOBKH MPOBOJOB U KadeJiei

Ilesib: 03HAKOMIJIEHUE CTYJCHTOB C MAPKHPOBKOW M 00JACThIO TPUMEHEHHS TIPOBOIOB M KaOeneil.

Boinosnus padorty, Bl Oyaere:

ymemup:

- onpeodenimv  CEOUCMBA  YYSYHOB, NPUMEHAEeMbIX 68 Nnpou3eoocmee, NO  MAPKUPOBKE,
NPOUCXOAHCOEHUIO, CEOUCMBAM, COCMABY, HAZHAYEHUIO U CHOCODY NPUSOMOBIEeHU U KIACCUDUYUPOBAMb
ux

MaTepHaJﬂ)HOC odecmeyeHue:
- MCTOANYCCKUC YKa3aHHs IO BBINIOJIHCHHUIO pa6OTI)I, HHIUBUIYAJIIBHOC 3aJaHUC

3aganue:
1.O3HaKOMBTECH C TEOPETUUECKOMN YaCThHIO.
2.BBITIOJIHATE 3a/1aHUE PAKTHYECKON YacTh

KpaTkue Teopernueckue cBeJ1eHHs:

Yyeyn omauuaemcs om cmaau: 10 COCTaBY - 00Jee BBICOKOE COJIEp)KAHHE YIiiepoaa U MpHUMeCceH;
10 TEXHOJIOTHYCCKHMM CBOWCTBaM - 0oJiee BBICOKHE JIUTCHHBIC CBOWMCTBA, Majas CIIOCOOHOCTh K
TJIACTHYECKOM TehopMaIni, TIOYTH HE UCTIOIB3YETCS B CBAPHBIX KOHCTPYKIIHSIX.

B 3aBucMMOCTH OT COCTOSIHHS yriepoja B UYYTYHE pa3iudvaloT: OB YyryH — YIJIepoJ B
CBSI3aHHOM COCTOSIHUW B BHJIC IIEMEHTHTA, B U3JIOME UMEeT OCJBIN I[BET M METAJUTMUECKUI OJIeCK; CephIit
9yryH — BECh YIJIEpOJ WM OOJbIIas 4acTh HAXOJHWTCS B CBOOOJHOM COCTOSIHWUW B BHJE rpadura, a B
CBSI3aHHOM cocTosiHMH Haxoautcs He Ooiree 0,8 % yriepoma. M3-3a 60sbmoro kKojgmdecTsa rpadura ero
M3JIOM UMEET CEepPhIM IBET; MOJIOBUHYATHIM — YacTh Yrjepoja HaXOJHUTCS B CBOOOJHOM COCTOSIHUH B
dbopme rpaduta, HO He MeHee 2 % yraepona HaxoguTcs B (opme meMeHTHTa. Majo HCIOIb3yeTcsl B
TEXHHUKE.

B 3aBucumoctu ot Gopmel rpaduTa M yCIOBHI €ro 00pa3oBaHUs PA3IMYAlOT CISAYIOIINE TPYIIIHI
YYI'YHOB: cepblii — C TUIACTUHYATHIM TPapUTOM; 8bICOKONPOUHbIU — C IAPOBUAHBIM IPaQUTOM; KOGKULL
— C XJIOTIb€BUIHBIM IpauUTOM.

I'paduToBBIC BKIIOYEHHMS] MOXKHO paccMaTpUBaTh KaK COOTBETCTBYIOLIEH (OPMBI IyCTOTHI B
CTpyKType uyryHa. OKojo Takux AeeKTOB MPH HArPYKEHUH KOHIICHTPUPYIOTCS HANPSHKEHUs, 3HAUCHHE
KOTOphIX TeM Oounblie, 4em octpee pAedexr. OTcroma cneayer, 4To TrpaduUTOBBIE BKIIOUEHUS
IIacTUHYaTOW (OpMBI B MaKCUMaIbHOM Mepe pa3ymnpouHsitoT MeTal. bornee OnarompusitHa
xJionbeBUAHAs popma, a ONTUMANILHOM sABIIAETCS IapoBuaHas Gopma rpadura. [lnactuyHOCTh 3aBUCHT
oT ¢opMbl TakuM ke oOpasom. Hamuume rpadurta Hambosiee pPe3KO CHIKAET CONPOTHBIICHHUE IPU
KECTKUX CIIoco0ax HarpyxeHus: yaap; pazpbiB. CONPOTUBIICHUE CKATUIO CHIDKAETCS MaJIo.

Cepble 4YyryHbl.

Cepplii UyryH MIMPOKO MPHUMEHSIETCd B MAaIIMHOCTPOSHUH, TaK Kak JIeTko oOpalaThiBaeTcs M
o0JaaeT XOpOIINMH CBONCTBaMHU.

B 3aBucumoctu ot mpoyHOCTH cephlif uyryH noapazaenstor Ha 10 mapok (I'OCT 1412).

CepLIe YYIr'yHbl IIpU MaJIOM COIIPOTHUBJICHUHU PACTAIKCHHUIO HMCKOT HJOCTATOYHO BBICOKOC
COIIPOTHUBJICHHUEC CiKATHUIO. CprKTypa METaJJIMYECKOM OCHOBBI 3aBHCHT OT KOJIMYECTBA yrjiepola u
KpEMHUA.

YuuteiBas Manoe COIIPOTUBJICHHUEC OTJIMBOK M3 CEPOro 4YyryHa pacCTATUBAOIIUM W YHAapHBIM
Harpys3kam, CJICAYCT HCII0Jb30BATh 3TOT MATCpUal IJIA z[eTaneﬁ, KOTOPBIC IMMOABECPrar0TCs CXKXUMAKOIIHUM
nIn I/I3FI/I63.IOH_II/IM Harpys3kam. B CTAHKOCTPOCHUU IBTO - 6830BBI€, KOpITyCHBIC ACTAJIH, KpOHH_ITeI\/’IHBI,
3Y6‘{21TI>IC KOJIeCa, HallpaBJIAOIHUE; B aBTOCTPOCHUU - OJIoKHU ONUINHAPOB, IOPIIHEBLIC KOJIbILA,
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pacnpenenuTeNnbHble Bajbl, JUCKU clemieHus. OTIMBKM M3 CEpPOro 4YyryHa TakXKe HCIOJB3YIOTCS B
AIIEKTPOMAIIMHOCTPOSHHH, JIJIsI U3TOTOBIICHUS TOBAPOB HAPOJAHOTO MOTPEOICHUS.

MapkupoBKa cepbIX YyryHoB: 0603HaudatoTcsi unjaekcom CY (cepblit UyryH) U 4MCIIOM, KOTOpPOE
II0Ka3bIBAaET 3HAUYEHHUE IIpeiesa IPOYHOCTH, YMHOKEHHOE Ha 10-1.

Hanpumep: CY 10 — cepslii uyryH, npeaen Npo4HOCTH npu pactsokenuu 100 Ma.

KoBkuii 4yryH.

Xopo1ue CBOHCTBa y OTJIIMBOK 00ECTIEUMBAIOTCS, €CIH B MPOLIECCE KPUCTALTU3AIUHN U OXJIAXKICHUS
OTIMBOK B (popme He mpomcxoiuT mpoiecc rpadurusanuu. YToObl MPeaoTBPaTUTh TpadHUTH3ALMIO,
YYTr'yHBI JIOJKHBI UMETh IOHWKEHHOE COJIEpyKAaHUE YIIepoaa U KPEMHHUSL.

Paznmuator 7 mapok koBkoro uyryHa: Tpu ¢ ¢pepputaoit (KU 30 - 6) u yersipe ¢ nepaurroit (KY 65
- 3) ocnosoii ('OCT 1215).

[lo MexaHMYeCKMM M TEXHOJOTMYECKHMM CBOMCTBAM KOBKHUH YYryH 3aHMMAeT INPOMEXKYTOYHOE
MIOJIOKEHUE MEXAY CEpbIM YYI'YHOM U cTanblo. HemocraTrkoM KOBKOro 4yryHa MO CpPaBHEHHUIO C
BBICOKOIIPOYHBIM SBJIIETCS OTPAHUYEHHUE TOJIIUHBI CTEHOK JUISl OTIIMBKU M HEOOXOIMMOCTb OT)KUTa.

OTIMBKM U3 KOBKOTO 4YYyr'yHa MpPHUMEHSIOT [UIsl JAeTanei, paboTaloluuxX Mpu YAApHBIX U
BUOPALIMOHHBIX HArpy3Kax.

W3 ¢deppuTHBIX UYYTryHOB H3rOTABIMBAIOT KapTEpPhl PENAYKTOPOB, CTYIMHIIBI, KPIOKH, CKOOBI,
XOMYTHKH, MYQTHI, (pIaHIIbI.

N3 nepauTHBIX  UYTyHOB, XapaKTEPU3YIOIIHUXCS  BBICOKOM  IPOYHOCTBIO,  JOCTAaTOYHOU
IUIACTUYHOCTBIO, HW3TOTABIIMBAIOT BUJIKM KapJaHHBIX BaJlOB, 3BE€HbS M pOJIMKM ILeNeil KoHBelepa,
TOPMO3HBIE KOJIOJIKH.

MapkupoBka KOBKOro 4yryHa: o0Oo3HayaroTcsi uHjaekcoM KY (koBKuMM YyryH) U 4YHMCIaMHU.
[IepBO€ 4MCI0 COOTBETCTBYET MpEAENTY IPOYHOCTH Ha PACTsHKEHUE, yMHOKEeHHoe Ha 10-1, Bropoe uncio
— OTHOCHUTENILHOE yJUTHHEHHUE.

Hanpumep: KY 30-6 — KkoBkmi 4yryH, mpemen NPOYHOCTH mpu pacTsukeHnun 300Mma,
OTHOCHTENIbHOE y/UTHHEHHUE 6 %0.

BbICOKONPOYHBIN YYI'YH.

[Tosmy4aroT 3TH 4YyryHBl U3 CEphIX, B pe3yiabTare MOAM(UIMPOBAHUS MarHueMm uiau uepuem. Ilo
CPaBHEHHIO C CEPbIMH YyIr'yHAMH, MEXaHHYECKHE CBOMCTBA IOBBINIAKOTCS, TO BBI3BAHO OTCYTCTBHEM
HEPaBHOMEPHOCTH B PACIPENEICHUH HAPSXKEHUN 13-3a IapoBUAHON GopMbl rpadura.

OTU 4yryHsl 00JaJal0T BBICOKOM JKHUIKOTEKY4YeCTblO, JIMHEHHas ycaaka - okojio 1%. JluTteiinbie
HaIPSDKEHUS B OTJIMBKAX HECKOJIBKO BBILIE, YEM UL ceporo 4yryHa. M3-3a BBICOKOTO MOIYJNs YIIPYTOCTH
JOCTaTOYHO BBICOKasi 00pabaTbiBaeMOCTh pe3aHueM. O0nagaroT y10BJIETBOPUTEIBLHON CBAPUBAEMOCTBIO.

13 BBICOKOIIPOYHOTO Yyr'yHa U3TOTOBJISIOT TOHKOCTEHHbIE OTJIMBKH (IIOPIIHEBBIE KOJIBLA), ITA00THI
KOBOYHBIX MOJIOTOB, CTAaHMHBI M paMbl IIPECCOB M MPOKATHBIX CTAHOB, U3JIOKHUIIBI, PE3LECAEPIKATEINH,
TUTaHIIANROBI.

OTnuBKM KOJICHUATHIX BAJIOB Maccoil 10 2..3 T, B3aMEH KOBaHbIX BaJOB M3 CTalH, 00yafatoT Oosiee
BBICOKOW IIMKJIMYECKON BSA3KOCTBIO, MAJOYyBCTBUTEJIbHBI K BHEIIHUM KOHIICHTpAaTOpaM HaIpsDKEHUS,
001aJaro0T Jy4IIMMH aHTUPPUKLIIMOHHBIMU CBOMCTBAMHU M 3HAYUTEIBHO JAELIEBIIE.

MapkupoBKa BBICOKONMPOYHOI0 YyryHa: o0o3Havyarorcs uHaekcoM BY (BBICOKONIPOYHBIN YyTyH)
U YHCIIOM, KOTOpOE MOKAa3bIBaeT 3HAUE€HUE Mpejiena MPOYHOCTH, YMHOXKeHHoe Ha 10-1.

Hanpumep: BY 50 — BBICOKOIIPOYHBII UyT'yH C MpeaenoM NpoyHocTy Ha pacTsbkenue 500 MIla.

IMopsiiok BbITIOJIHEHHSI PA0OTHI:
1.3anummuTe Ha3BaHUE pabOTHI, €€ IICITb.
2.3anonHuTe Ta0NUILY:

HazBanue uyryna | CBolicTBa 4yryHa MapkupoBka uyryHa | IIpuMeHeHue uyryna
1.Cepple uyryHbl
2.KoBkue 4yryHsl

3.BeIcokonpouHbIe
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‘ YyT'yHBI

®opma npeacTaBiIeHUs pe3yabTara:
1. Tema paGoThI

2. llens paboThl
3. 3anonHeHHas Tadnuna
4. BeiBo o paboTte

Kputepuu ouenkn:

OIICHKA «OTJIMYHO» BBICTABJISICTCS CTYJCHTY, €CIIM pacyeTHas 4YacTh BBIOJHEHA B MOJHOM OObeMme,
peuieHre 0hOPMIICHO C COOJIOJICHUEM YCTaHOBJICHHBIX MpPABHJ; CTYACHT CBOOOIHO BIAJCET TEOPETHYCCKUM
MaTepHuaoM, 0e30IMO0YHO TPUMEHSET ero PH PelICHUH 3a/1a4.

OLCHKAa «X0POII0» BbICTABJIACTCA CTYACHTY, €CJIU IIPU BBIIOJIHCHUHU 3aJaHWA JONYHICHbI HE3HAUYUTCIbHBIC
omnOKM, perieHne oQOpPMIIGHO C COOJNIOJICHHEM YCTAHOBIIGHHBIX TMPAaBUJ; CTYAEHT CBOOOJHO BiajeeT
TEOPETHYECKHUM MaTepraioM, 0e301MO0YHO IPUMEHSET ero NPy PEIIeHUH 3a/1ay;

OI[CHKA «YIOBJIETBOPHUTEBLHO» BBICTABISCTCS CTYICHTY, €CJIHM 3aJaHUE BBIIOJIHEHO C «TPYOBIMU»
omrOkamu, perieHne opopMieHo 0e3 COOI0ICHUS YCTaHOBJICHHBIX IIPABUI;

OIICHKA «HEeY/I0BJIETBOPUTEILHO»BBICTABIISETCS CTYICHTY, €CJIM paboTa He BHITOJIHEHA.
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Pa3znen 2. Cnoco0b1 00paboTKH MaTepuaioB
Tema 2.4. CBapka MeTa/1lJIOB

IIpakTHyeckoe 3aHaTHE Ne 6
Bp100op Mapku npumnosi U onpejesieHne ero HA3HA4YeHUs 1 XUMHYECKOI0 COCTaBa

Heab: O3HaKOMUTBCS C OCHOBHBIMU CIIOCOOAMM CBapKu, MO3HAKOMMTHCS C BHUJAMH CBapHBIX
COEJIMHEHUI U CBAPOYHBIX IIBOB, U3YUYUTh OCHOBHOE OOOpPYIOBAaHUE U MaTepUasibl, IPUMEHSEMBIE MPU
IIPOU3BOJICTBE CBAPOUYHBIX PabOT.

Boinosinus padorty, Bl Oyaere:

ymembs:

- NpuMeHsAmb C8ApPKY NPU MOHMAdCe U PeMOHmMeE MEenIOMexHu4ecko2o 000pyo0osaHus u cucmem
MenJio- U MONIUBOCHADNCEHUST,

MarepuajbHoe o0ecniedeHue:
- METOIMYECKUE YKA3aHUs 110 BBIIOJHEHUIO PAOOTHI

3aganue:
1.03HaKOMBTECH C TEOPETUYECKOHN YACTBIO.
2.BpInosHATe 3aJaHHE TPAKTHYECKON YaCTH.

KpaTkue Teopernueckue cBeeHHs:

JlatyHn.

JlaTryHu MoryT uMeTh B cBoeM coctase 110 45 % uuHka. [loBeienne conepxkanus nuHka 10 45 %
MPUBOJMT K YBEJIMYEHUIO TIpeena nmpoyHoctu 10 450 Mlla. MakcumanbHas JIaCTUYHOCTh UMEET MECTO
IIPY COJIEPKAaHUM LIMHKA 0KOJI0 37 %.

[To crtocoOy U3rOTOBIEHUS U3ACTUN PA3TNYAIOT JIATYHU AeOPMHUPYEMBIC U JINTCHHBIE.

Jlebopmupyembie JTaTyHH MapKUPYIOTCs OykBo#l JI, 3a KOTOpOW CieayeT Ymciio, TOKa3hIBAOIIEe
CoJIepKaHuEe MEIM B MPOLEHTaxX, Hanpumep B atyHu JI62 conepxurcs 62 % menu n 38 % unnka. Ecnu
KpOMe MEIU U LUHKA, UMEIOTCS APYrue 3JIEMEHThI, TO CTaBATCS UX HadanbHble OykBbI (O - ojnoso, C -
ceunen, X - xene3o, @ - dochop, M1t - mapranen, A - amomunni, 1] - nuak). KomudyectBo 31HX
AJIEMEHTOB 0003HAYaeTCsl COOTBETCTBYIOIIMMHU IHU(ppaMU MOCIEe YHCIa, MOKA3bIBAIOLIETO COJAEp)KaHUe
Menu, Harpumep, criaB JIAXK60-1-1 cogepxkut 60 % menu, 1 % amromunus, 1 % sxeneza u 38 % 1muHKa.

JlaTyHH UMEIOT XOpOIIYI0 KOPPO3HOHHYK) CTOMKOCTh, KOTOPYKO MOKHO MOBBICUTH JOIMOJTHUTEIBHO
npucaakoi ososa. Jlaryns JIO70-1 crolika mpoTHB KOPPO3UH B MOPCKOM BOJE U HA3bIBAECTCS ‘‘MOPCKOM
JATYHbIO .

JloGaBKka HUKeNs U jKeJie3a MOBBIIIAaeT MEXaHUYECKYI0 MPOYHOCTH 10 550 MIla.

Jluteiinble naTyHH Takxke Mapkupyrorcs OykBoi JI, Tlocne OykBeHHOTo 0003Hau€HUSI OCHOBHOTO
JETUPYIONIEro 3JeMeHTa (IIMHK) W KaXJOro MOCIEAYIOIIero CTaBUTCA LH(pa, yKasbIBaoLas ero
yCpellHEeHHOe cojepkaHue B ciuiase. Hanpumep, natyns JIL23A6)K3Mu2 conepxur 23 % uunka, 6 %
amomuHus, 3 % keneza, 2 % wmapranma. Hawnmydmiedl KUAKOTEKy4ecTbIO OONagaeT JIaTyHb MapKH
JII[16K4. K nuteiinbiM natyHsiM oTHocatcs naryHu tuna JIC, JIK, JIA, JIAXK, JIAXKMu. Jlurelinbie
JIATYHU HE CKIIOHHBI K JIMKBAlIMHM, UMEIOT COCPENOTOUYECHHYIO YCAJIKy, OTIMBKHU IMOJYYarOTCS C BBICOKOM
MJIOTHOCTBIO.
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JlaTyHU SIBIAIOTCS XOPOIIUM MaTEpUalIOM Ul KOHCTPYKIHMH, paOOTaIOMIMX MPH OTPHUIIATEIbHBIX
TeMIEepaTypax.

bpon3sl.

CrutaBpl Memu ¢ JpyrMMH  3JIEMEHTaMHM KpOME IIMHKAa Ha3bIBAIOTCS OpoHzamu. BpoH3bI
MOJIPA3/ICNAIOTCS Ha IeOPMHUPYEMBIE U JINTCHHBIE.

[Tpu mapkupoBke nepopMHpyeMBbIX OpOH3 Ha TIEPBOM MecTe CTaBsTcs OykBbI bp, 3arem OykBbI,
YKa3bIBAIOIUE, KAaKUE DIIEMEHTHI, KpOME MEAW, BXOIAT B cocTaB ciutaBa. [locnme OykB mayT mudpsl,
[IOKa3bIBAIOILIUE COJIEpKaHUE KOMIOHEHTOB B ciuiaBe. Hampumep, mapka bpO®10-1 o3nauaer, yTo B
oponsy Bxoaut 10 % omnosa, 1 % ¢ ocdopa, octansHOE - Meb.

MapkupoBKa JIMTEHHBIX OpOH3 Takke HauMHaeTcst ¢ OykB bp, 3arem yka3wpiBaroTCs OyKBEHHBIC
0003HaYCHHS JIETUPYIOIIUX 3JIEMEHTOB M CTaBUTCS 1M (pa, YKa3hIBAIOMIAs €T0 YCPEIHEHHOE COIEpKAHNE
B crutaBe. Hampumep, 6ponza bpO31[12C5 conepxut 3 % onosa, 12 % nuunka, 5 % CBUHIIA, OCTAIIBHOE -
MeJib.

Onossannvle 6ponszwl llpu crnnaBieHUM MEAW C OJIOBOM 0Opa3yroTCsl TBEpHblE PacTBOPBL. ITH
CIUIaBBI OYEHb CKJIOHHBI K JIMKBAI[MHM H3-32 OOJBIIOTO TEMIEPAaTypHOTO WHTEpBAa KPUCTAJUIH3AIINU.
bnaronaps nukBanuu CIjiaBbl C COJIEP’KaHUEM 0JI0BaA BhILIE 5 % sIBIsETCS ONaronpusTHBIM JIJIs JeTajien
TUTIA TTOANIMITHUKOB CKOJIBXEHHS: MsTKas (haza oOecreunBaeT XOPOUIylo MpUpadaThiBAeMOCTbh, TBEP/bIC
YacTUIBl  CO3MAIOT  M3HOCOCTOWKOCTH. IloATOMYy ONOBSIHHBIE OpOH3BI  SIBISIFOTCS ~ XOPOIIMMHU
aHTH(OPUKIIMOHHBIMI MaTepUAIaMHU.

OnoBsiHHBIE OPOH3bI UMEIOT HU3KYI0 00beMHYIO ycaaky (okoso 0,8 %), mo3ToMy HCIOIb3YIOTCS B
XY/I0’KECTBEHHOM JIUTHE.

Hanuuue docdopa obecrieunBaeT XOpOUIyro KHIKOTEKYIECTb.

OuoBsiHHBIE OPOH3BI OPA3IEIIAIOTCS HA JePOPMUPYEMBIE U IUTEHHBIE.

B degpopmupyemvix 6ponsax conepxaHue 0J0Ba HE JOKHO MpeBbILaTh 6%, s oOecrieueHus
HeoOxoauMoit uractuaHocTtH, bpOd6,5-0,15.

B 3aBucuMocTu 0T cocrtaBa geopmupyemble OpOH3bI OTIMYAIOTCS BBICOKMMHM MEXAHUUYECKUMH,
AHTUKOPPO3HOHHBIMY, aHTHU(QPUKIUOHHBIMU M YNPYIMMH CBOMCTBAMH, U HCIOJB3YIOTCS B Pa3IMYHbIX
OTpacisiX NPOMBIIIJIEHHOCTH. M3 3THX CIJIaBOB M3rOTaBIMBAIOT IPYTKU, TPYOBI, JIEHTY, IPOBOJIOKY.

IMopsinok BbINOJIHEHHSI PAa0OTHI:
1.3anumuTe Ha3BaHUE U 11EJIb PAOOTHI.
2.3anoaHuTe TAOIUILY:

HaszBanue OCHOBHBIE [Tpumep Pacmudposka O6uacthb
CILIaBa, €ro CBOJCTBa CILJIaBa MapKUPOBKH MapKu IPUMEHEHUS
onpezeseHue

3. Caenatb BBIBOJI IO padoTe.

®opma mpeacTaBiieHHs pe3yJbTarTa:
1. Tema paboThI

2. Lenb paboTel
3. 3anonHeHHas Tabaua
4. BeiBo1 o paboTte
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Kpurtepnu onenku:

OIICHKA «OTJIMYHO» BBICTABISICTCS CTYJCHTY, €CIIM pacyeTHas 4YacTh BBINOJHEHA B MOJHOM OObeMme,
peuieHre 0hOPMIICHO C COOJIOJICHUEM YCTAHOBJCHHBIX MpPaBHJ;, CTYACHT CBOOOJHO BIAJCET TEOPETUYCCKUM
MartepuanoM, 6e30MMO0YHO IPUMEHSIET €ro MPU PELICHUH 3a/1a4.

OIICHKA «XOPOLI0» BBICTABIISCTCS CTYJCHTY, €CJIM MPH BHIOJHEHUH 33/IaHUs JOMYLICHbl HE3HAYUTEIbHBIC
OMMOKK, peleHne Oo(pOPMIICHO C COOJIONCHMEM YCTAHOBJICHHBIX TIPaBWJI, CTYACHT CBOOOAHO BIaJeeT
TEOPETHYCCKHM MaTepHaIoM, 0€30IIMO0YHO MPUMEHSET ero IPU PeICHUH 337124,

OIICHKA «YIOBJIETBOPHTEIBLHO» BBICTABISCTCS CTYICHTY, €CJIHM 3aJaHHE BBIIOJIHEHO C «TPYOBIMU»
omuroOkamu, perieHre opopmireHo 0e3 COOI0ICHHS YCTAaHOBJICHHBIX TPaBUJI,

OIICHKA «HEeY/I0BJIETBOPUTEIbHO»BBICTABIISCTCS CTYICHTY, €CJIM paboTa He BHITOJIHEHA.
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